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RY is che art of decompounds 8 


N : Wy 


ing bodies, that is, of refblving. com 


| _ pound bodies into their more ſimple parts, 2 © 
and by theſe together, to 6 5 -6_lþ Wins: 


the original compound with all its . 
and even to compound new: bodies 
*» ditierevt mixtures of other bodies, at 
2 3 he help of fire. 2 
Ike object therefore of Chem 9 
ies, which Chemiſts have divided into three BY 
pgdoms ; in ti firſt;claſs are come. 
prehended all foſſils, or what is more general» Ty | 
HF underſtood by the nam e of minerals, which 
ate generate either in = bowels of the earth, 85 
or undder its ſurface: the ſecond claſs contains 

| 1 vegetable ſubſtances that g y, either on 
| © "the ſurface of the earth, or under 


7 


* 


the third claſs comprehends all kind: 8 
mals that live on the ſurface of the N * 5 
. CC 
zoſe different ſubſtances yield Wk 
TI cy the ſame principles, 25 
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we 


and ſome portion of earth. The great variety 


obſervable in all bodies, 1s intirely owing to 
the different combinations-of thoſe principles, 
among which the ſulphur is the only active 
principal, that ſets all the others in motion“. 

As for the earth, it is ſaid to be purely paſ- 
ſive, fit only to retain as a matrix the other 


principles. The ſalt and water are called ſe- 
condary principles, which when combined 


with the ſulphur, become then capable of 


forming an infinite number of combinations, © 
The ſalt and ſulphur of bodies can never 


be had by us, otherwiſe than combined with 


either the water or earth, which ſerve them + 
as a matrix, whereas the water and earth may 


be had ſeparate. 


Salt is ſuppoſed to be a concretion of water, 


_ earth, and a portion of ſulpbur or phlogi/ion, 


ſoluble in water, fuſible in the fire, affecting 
* We ſhall ſee hereafter, that what is here meant by fulpbur 


is ihe pblogiſlon, or pure-matter of fire, contained in a greater 
or leſler proportion in all bodies, but in the greateſt of all, in all 


inflammable ſubſtances, Now, the Chemiſt muſt allow, that fire 
is the moſt powerful Agent he can employ to decompound bodies, 
and that the greateſt degree of fire, producible by art, is excited 
by the rays of the fun, collected in the focus of a large burning 
glaſs, to which the Chemilt is in a more eſpecial manner indebt- 
ed for the many ſecrets he extorts from Nature. As therefore this 
ſulphur is no other than the pure matter of fre, collected and 


retained in the greateſt proportion in all inflammable ſubſtances, 


may it not with ſome propriety be called, the active principle that 
Hets all the athers in mation? — A 
hk ; 2% 
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the tongue with that ſenſation we call ſapid 
we find three different ſpecies of falts which 
anſwer to this character ; 

The firſt of theſe ſimple ſalts is called an 
2 on account of its taſte, which is like 
that of vinegar, and ſuch ſour things, by 
which it is chiefly known; it has beſides, the 
property of changing the blue and violet co- 
lors of plants or their infuſions to a red; this 
is conſidered as the characteriſtic of an acid; 
diſtinguiſhing it from all other ſalts. The ſe- 
cond is called a volatile alkali, diſtinguiſhable | 
by the briſk, diſagreeable impreſſion it makes 
on the noſe, not unlike what exhales from 
putrefied urine; on that account it is alſo cal- 
led an urinous ſalt. Both the acid and tiſis 
alkali are ſaid to be volatile, becauſe they are 
found to riſe in ſublimation or diſtillation with 
the leaſt degree of fire. The third ſpecies of 
ſimple. falts is called a fixed alkali, diſtinguiſh- 
able from any other by the rough, acrid taſte 
it leaves on the- tongue, like what a burnt 
coal is known to leave, which is widely diffe- 
rent from ſourneſs, it deſtroying the acidity of 
every kind of four liquor, diſſolving ſulphur nn 
by boiling, and changing the color of blue 
"and red flowers to a green: it is alſo called a 
lixivial ſalt, from the manner it is procured, 
by ſeveral lotions in water, from the aſhes of 
ſuch ſubſtances as had been before calcined; 
and a fixed falt in oppoſition to the two pre- 
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'  ceding ſalts, becaule it is found to reſiſt the 


greateſt action of fire, 

We never find any of theſe ſpecies of ſalts, 
otherwiſe than combined with other bodies, 
from whence they are ſeparated by art, viz. 
from vitriol, nitre, ſea ſalt, and tartar. The 


acid extracted from theſe ſaline ſubſtances is 


the ſimpleſt kind of falt we know ; it is only 
in this ſenſe that ſalt is called a principle in 
| Chemiſtry, whoſe characteriſtic is not to be 
reſolvable into more ſimple bodies, by any art 
of ours. 

The form acids commonly appear in, is chat 
of a tranſparent liquor, owing to their great 
affinity with water, which they greedily im- 
bibe, even from the air, ſo as to acquire above 
fix times their own weight *. Acids are like- 
wiſe known to have a great affinity with cer- 
tain earths and metallic ſubſtances, but the 
_ greateſt of all with the phlogi/ton. 

What figure ſalts are of, no one hitherto 
has been able to determine ; but if we may 
judge of their figure from their effects, proba- 
" bly acids are a congeries of inflexible, ſolid 
* of an oblong angular figure; their diſ- 

olving ſolid bodies, declare their parts to be 
rigid and hard; their pungency on the tongue, 
extremely different from the corroſion of acrid 
falts, evinces their angular figure. The alkali 
(both volatile and fixed) is 110 a con 50 
0 


— Neum. Chem. p. 161. 
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of ſpherical particles with rough ſurfaces, con- 
taining a certain quantity of acid, the fire cou'd 
not intirely deprive it of, entangled i in a por- 
tion of the earth and oil of the body it was 
obtain d from. Some operations in Chemiſtry 
ſeem to confirm. this origin of acrid alkaline 
ſalts, where by combining acids with certain“ 
| earths, alkali's are produced, as we fee in the 
preparation of fixing nitre, and fermentation 
of urine ; that. the volatile alkali contains an 
dil, is manifeſt from its deflagrating with ni- 
tre, which wou'd never happen without the 
immediate contact of ſome inflammable matter. 
When we conſider acids in their own na- 
ture, pure and free from all mixture with 
other bodies, we might probably find but one 
kind of acid in all Nature; and yet when 
we conſider thoſe acids as we obtain them by 
diſtillation, from either the mineral, vegeta- 
ble or animal kingdoms, we never find them 
but combined with ſome- ſulphurious matter 
or other, which is inſeparable from them by 
any art or induſtry of ours; probably it is to 
this ſulphùrious inflammable matter that- all 
acid liquors, improperly called - ſpirits, owe 
their power of diſſolving metallic and other 
ſubſtances, and what characteriſes the difference 
| obſervable between acid liquors, . of which 
| _ Chemiſts acknowledge four different kinds, 
known by that of the vitriolic, nitrous, ma- 
[ "Fins and vegetable acid, 


The 
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The vitriolic acid is diffuſed thro? the whole 


3 and on that account is conſidered 


by molt Chemiſts, as the baſis of all other 


3 whether mineral, vegetable or animal, 
differing from it only by a certain combination 
of the phlog:/ton or inflammable principle, by 
means of putrefaction; as this acid is ex- 
traced equally. from all the kinds of vitriols, 
the green, blue and white, from ſulphur and 
alum, it is evident the acid is the ſame in 
theſe three ſaline ſubſtances, differing only in 


_ their baſes. 


When the vitriolic EF is united with alka- 
line ſalts, fixed or volatile, it cannot be ex- 
pelled from them by any degree of fire, nor 
is it ſeparable any other way but by transfer- 
ring it into ſome third body, it has a greater 
affinity with; it has moreover this peculiar 


property above all other acids, which ſeems 


to enforce its primogenial origin, that it will 
expel all acids from any alkali or abſorbent 
earth they may be united to, and taking their 
place, forms a concrete ſalt of this or the o- 

ther kind, according to the nature of the 1 


kali or abſorbent earth it is then united to, 


and yet this ſame vitriolic acid is obſerved to 
act more languidly on moſt bodies, than either 
the nitrous or marine acids it expels from 
their reſpective baſes. 
The better to underſtand the new of this, 
we ſhou'd carefully diſtinguiſh what power, 
activity 
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activity and ſtrength i in acids are, they being 
three properties independent of one another; 
tho commonly confounded together. Thus 
the vitriolic acid may be more powerful than 
any of the other acids, and in this ſenſe expel 
them from all alkalies, both fixed or volatile, and 
ſoluble earths, and take poſſeſſion itſelf of the 
alkali or earth; and yet it may be 1% active, 
or act more languidly and difficultly than ei- 
ther the nitrous or marine acid; the vitriolic 
acid in its concentrated ſtate is the ſtrongeſt 
of acids, becauſe it then contains the greateſt 

quantity of pure acid in proportion to the flegm 

or water, and when it is weakened by dilution, 
it ſtill continues the moſt powerful, and even 
then its acfivity is oftentimes increaſed; the 
vegetable acid may be made ſronger than the 
marine, and yet remain leſs powerful, for it 
will be always expelled by the marine acid from 
all alcali's and earths “. The nitrous acid, 

from its being generally obtained by elixation, 
Sc. from the ruins of old-buildings, ſqualid 
earths of ſtables, pigeon - houſes, privies, 
church-yards, places well known to be highly 
impregnated with either vegetable or animal 
ſalts, M. Homberg on that account ranged it 
with the vegetable and animal acids; bit 
when we conſider the general properties of 
this acid, as being the mo/# active of all the 
acids, and more powerful than the marine acid, 


expelling 
a Neum. ibid. p. 162. Note q. 
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expelling it from all alcali's and ſoluble earths, 
we mult look upon the nitrous acid to be no 


other than the vitriolic acid, altered by, putre- 


faction and commixture of ſome inflammable 
matter; in proof of this, an experiment is 
alledged, in which the nitrous acid returns 
back into the vitriolic ; if two ounces of good 
ſpirits of nitre and half an ounce of the oil of 
turpentine. be digeſted together, a balſam of 
ſulphur is produced, poſſeſſing all the proper- 
ties of the common balſam of ſulphur. - The 
queſtion here riſes, whence cou'd the vitriolic 
acid be here furniſhed but from the nitrous acid 
employed “*. 1 
Ihe nitrous acid is obſerved to have a great 
affinity with fixed and volatile alkalies and ſo- 


luble earths, and even a greater with the pblo- 


giſion than with the alkalies, but not ſo great 
as the vitriolic, which therefore expels it, even 
from its own baſis, forming with it a vitriolated 
tartar, differing in many reſpects from nitre, 


both in the figure of its cryſtals and other ſenſible 


qualities ; the marine acid, ſo called from its. 


being obtained from ſea-falt, is like the nitrous 
acid, an oft-ſpring of the primordial or vitriolic 


acid, and conſiſts of that acid combined with 
the inflammable principle, and a peculiar earth, 
(by Stabl and others called a mercurial earth) 


'endowed with properties, which diſtinguiſh it 


from both the vitriolic and nitrous acid. - 
5 1 Is 
* Neum, ibid. p. 195. 


2" 


from _ ROYAL ACADEMY. 9 
The marine acid has not ſo great an affini- 
ty with alkalies or abſorbent earths as the vitri- 
olic or nitrous acid; it is therefore expelled 
from them, and from its own baſe by either of 
them; the acid thus expelled is called the ſpirit 
of ſea ſalt, which upon being combined with 
the phlogiſton," yo gy a ſulphur, differing in 
many reſpects from the common ſulphur, but 
particularly in its taking fire upon being expoſed. 
to the -open air ; this is the phoſporus, which 
ſtill reſembles fulphur, in being ſoluble in oils, 
melting with a gentle heat, eaſily inflamed, 
caſting like ſulphur a vivid, bluiſh flame. = 
This ſame ſpirit of falt, combined with a ve- - 
getable fixed alkali, forms what moſt chemiſts | 
call (I apprehend improperly) a'regenerated 
| ſea ſalt, for 1ſt, this is of a ſharper and more 
pungent taſte than the genuine natural ſea falt. 
2dly, It imbibes more readily the moiſture of 
the air than the natural alt. 3dly, the baſis of 
this regenerated ſalt is a vegetable fixed alkali, 
the creature of fire, conſequently eſſentially dif- 
ferent from the native mineral alkali, the 5 
of ſea ſalt and, natron of the ancients. Be- 
ſides, the natural baſis of ſea ſalt has ſome 
properties peculiar only to itſelf. 1ſt, It cryſ- 
talifes like a neutral ſalt, which no other fixed 
alkali 1s obferved to do. adly, It does not grow 
moiſt in the air, but rather calcines into a fine 
farina. zdly, When combined with the vitri- 
olic acid, it forms a true Glauber's ſalt, widely 
Vo oL, IV, B | diffe 
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different from vitriolated tartar in che figure of 
its cryſtals, Which are oblong and hexangular, 


2dly, by being more eaſily ſoluble in water, 
3dly, By flowing with a very moderate degree 
of heat, whereas vitriolated tartar requires a 
fire of fuſion to make it flow. 8 

Laſtly, as to the vegetable acid, this 3 in a 
more eſpecial manner, ſhou'd be conſidered as 
the true off-ſpring of the univerſal acid, which 
is conſtantly attracted by the plant, ſhrub or tree 
it is had from along 8 the ſap, combined 
with a certain portion of the inflammable prin- 
ciple; and probably the only difference be- 
tween this, and the mineral acids is owing to the 
ſeveral diviſions and ſub- diviſions the univerſal 
acid undergoes, from the time it enters with 
the ſap the root of the plant, ſhrub or tree, 
till it contributes to form the flower, fruit, or 
ſeed it is after extracted from; and as all ani- 
mals live, and are nouriſhed by vegetables, or 


live partly on vegetables and animals that live, 


and are nouriſhed by vegetables, ſo it is evident 
the acid of animals does not differ eſſentially 


from the vegetable acid: this is further con- 


firmed by M. Homberg's analyſis of the blood; 
the reddiſh acid liquor that came over, agreeing 
in every thing with the acid of vinegar *. 
When an acid is combined with an alkali 
(fixed or volatile), a concrete ſalt is then form- 
ed; 
_ * See hereafter the analyſis of BY blood. 
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ed; the impreſſion this ſalt makes on the 


tongue is more dull and languid than what ei- 


ther the acid or alkali ſeparately wou d make; 
probably this may be owing to the largeneſs or 
bulk of the molecules this new ſalt acquired 
by the union, which renders them leſs diſpoſed 


for motion; this ſalt is alſo called a neural ſalt, 


by reaſon it never ferments with either an acid 
or alkali. i * 
Concrete ſalts are again diſtinguiſhed by 


the acids in their compoſition ; all the natural, 


concrete ſalts we know are, vitriol, alum, ſul- 


phur, nitre, ſal- gem or lea-ſalt, fal-ammoniac | 


and tartar. | | 
The vitriolic acid combined wich certain me- 
talline earths forms the different kinds of vitri- 
ols, as green, blue and white, with a particu- 
lar ſpecies of earth, alum, * and with any oil, 
whether mineral, vegetable or animal a ſul- 
phur. 
The nitrous acid with a vegetable, fixed. * 5 
kali, forms a true nitre, in hexagonal priſms ; 
but with a mineral alkali, a quadrangular nitre, 
different in many reſpects from true nitre. 
The marine acid combined with a mineral 
alkali, forms a true marine ſalt in cubic cryl- 


| tals; with a vegetable fixed- alkali, what is 


called a EAR ſea ſalt. See before p. . 
B. 2 The 


q See detbafter of alum. 
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The vegetable acid combined with a vegeta- 
ble fixed alkali, forms a true fartarus re ene- 
ratus, and with a mineral alkali a ſal de Seig- 
nette, ſo called after the inventors name, which 
is no more than cryſtals of tartar, render ſolu- 
ble by a mineral alcali *. All acids combined 
with volatile alkalis form volatile concrete ſalts 

of a peculiar nature, the moſt common and re- 
markable ſpecies of this volatile conrete ſalt 
is the ſalrammoniac of the ſhops, which is ſo 
volatile as to riſe intire in ſublimation; this ſalt, 
as containing the marine acid, is fimply called 

' ſal-ammoniac, all other volatile concrete ſalts. - 
are called after their acids, viz. nitrous ſal-am- 
moniac, vitriolic ſal-ammoniac : this laſt is al- 
ſo called Glauber's ſecret ſal-ammoniac, after 
its inventors name. 

When an acid is mixed with an alkali (fix- 
ed or volatile), an efferveſcence and ebullition 
always enſues, attended with conſiderable hiſ- 
ſing, heat, and vapors, whence. probably the 
notion of calling the acid the male, and the 
alkali the female, and the compound hermo 
phrodite, the alkali the vacuum, the acid the 
implent; the alkali the Chaos, the acid the im- 
pregnating ſpirit. 

This ſeeming conflict between acids and al- 
kalies may, perhaps with more propriety, be 
conſidered as an amicable aſſociation of two bo- 

dies, that had been only ſeparated by the vio- 
lent 


K * See hereafter of ſal de Seignette. 
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lent action of fire; in this caſe, they only re- 
poſſeſs thoſe places they occupied before; this is 
further elueidated by the experiments of Drs. 
Hales in his analyſis of air *, and Black on mag 
neſia alba, whereby it appears that all alkalies 
contain a prodigious quantity of unelaſtic (fixed) 
air, which they ſo ſtrongly attract, as in their 
ordinary ſtate to be fully ſaturated with it. 
Now, when an acid is mxed with an alkali, 
the fixed air is neceſſarily expelled; becauſe 
the attraction between the acid and alkali is 


{till ſtronger than between the alkali and fixed 


air. This air being now ſet at liberty, expands I 


itſelf, and ruſhes forth with impetus, produ- 
cing efferverſcences, Sc. that this efpelied air is 
the genuine cauſe of thoſe efferveſcences, obſer- 
vable on the mixture of an acid with an alkali; 
is evident from this, that when the alkali is de- 
prived of its fixed air by fire, the acid ſaturates 
it quietly, without cxciting either efterveſcence 
or ebullution, 
As all concrete ſalts conſtantly aſſume a cer- 
tain, determinate figure in their cryſtallizati- 
ons, by which they are readily diſtinguiſhed, 
ſome wou d infer from thence, that this deter- 
minate figure is intirely owing to the acid; 
others again as M. Homberg, will have it to be 
owing to their baſe. only; as a proof of this 
he inſtances the different cryſtals, the nitrous 
acid, for example, forms with different baſes. 
„ Statical EM. vol. 1. + Literary Eſſ. vol. 2. p. 157. 
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This nitrous acid with ſalt of tartar, forms 
eryſtals of a priſmatic figure; with copper, hex- 
agonal cryſtals; with iron, quadrilateral ſome- 
what irregular ones; filver with the ſame acid 
. - cryſtallizes into thin, triangular, indented plates; 
mercury with the ſame acid forms pointed, dia- 
mond-like cut cryſtals; filver and mercury 
diſſolved in the ſame nitrous acid, ſhoot into 
cryſtals, reſembling a ſhrub or tree; this is the 
arbor Diane of Homberg ; laſtly with lead, 
the cryſtals reſemble little tufts. 0 
This however is not univerſally true; for 
the ſame baſe forms different cryſtals with dif- 
ferent acids; the baſis of Glauber's ſalt and ſal- 
gem is the ſame, the baſis of nitre, vitriolated 
tartar and regenerated fea falt is the ſame ; yet 
the form or figure of the cryſtals of all thoſe 
falts is as different as poſſible; wherefore it is 
- more probable that this determinate figure does 
not depend on the baſe alone, nor on the acid 
alone, but is rather owing to the combination 


* 


of both. e 
Acids, as ſolvents are found to act upon 
earths and ſtones, metals and metallic ſubſtan- 
bo | ees, forming ſeveral compounds with them, 
# Stabl conſidering earths and ſtones, accord- 
ing to their chemical properties only, divides 
them into vitreſcible and invitrefcible or calca- 
reous ; tho? this diviſion might have its uſe, yet 
they may with more propriety be divided into 
the cryſtalline, calcareous, gypſeoue, argillace- 
| ous 
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ous and talky; the cryſtalline comprehend all 
bodies of that hardneſs as to ſtrike fire with 
ſteel : Acids never act on thoſe, either in their 
natural or calcined ſtate. T his claſs compre- 
hends all ſtones of the flint kind, cryſtals and 
gems. 

The 1 take 1 in | all earths. and ſoft 
ſtones, reducible by fire into quick lime, and 
ſoluble by acids both in their natural and cal- 
cined ſtate; ſuch are chalk, lime ſtone, the 
ofteocalla found in ſandy grounds, i in ſeveral parts 
of Germany. 

The gypſeous contain all ſuch earths, and 
ſoft ſtones as are reducible by a moderate fire 
into an inſipid calx, forming with water a te- 
nacious paſte; in their natural ſtate not acted 
upon by acids, but after calcination become 
ſoluble by acids; theſe are the /apis ſpecularis, 
ſelenite or moonſtone, the bolonian ſtone. 

The argillaceous comprehend all ſuch earths 
and ſoft ſtones as with water become ſo ductile 
and coheſive, as to be eaſily formed into any 
figure, and upon being expoſed after to the 
action of fire, acquire a degree of hardneſs, 
greater and greater in proportion to the vehe- 
mence and continuance of the fire; theſe are 
the baſes of all earthen wares : Such are all the 
boles, as the Armenian, red and white of Tripoli, 
ſo called from Tripoli in Barbary, from whence 
it was farſt brought to us, but is how found in 
many parts of, Europe, as in the Iſland of Cor- 


fi ca, 
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fra, in Jehia, at Bayonne, and in ſeveral hills in 


France, where it is found, lying in Strata a 
foot thick, and Lapis nephri 


iticus, ſo called from 
its imaginary virtues againſt nephritic diſorders; 
it is found in new and old Spain, in Swiſſer- 
land, Saxony and Bobemia. 

Laſtly, the talky-earths and- ſtones. are ſoft 
ſtony concretes, not acted upon by any acid, 
and Tran calcinable by fire; among thoſe are 
the Venice talc, the ſolar talc, the amiant bus, or 
aAſbeſtus of the ſhops, and the punice ſtones 

found near volcano's ; the whiteſt comes from 
Mount tna and Veſuvius. 

Metallic ſubſtances are divided into metals, 
which are fuſible by fire, concreſcible by cold 
and malleable-under the hammer ; and when 
broken, appear of a bright uniform, fibrous or 
granulated texture, and into ſemimetals, which 

are heavy, opake bodies, whoſe broken ſurtaces 
appear compoſed of large, angular flakes, and 
are not malleable under the hammer. 

Metals are again divided into perfect and 
imperfect ; the perfect metals are gold and 
filver, ſo called, becauſe: they ſuffer no alte- 
ration by fire, and even when corroded by 
acids into the appearance of a calx, are reco- 
verable into their priſtine metallic form, with- 
out any other additament, but what abforbs 
a their ſolvent acid, 

—_ The imperfect metals are lead, copper, iron, 
Ii | and tin, ſo called from their being eaſily cal. 
cinable 
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cinable in an open fire, and when in that ſtate» 
or when corroded by acids, they are not revi- 
vable again into their metalic form, without 
the addition of ſome inflammable matter; for 
that theſe metals contain an inflammable mat- 
ter, is evident from their deflagrating with ni- 
tre; even ſome of them emit viſible flames by 
themſelves; this inflammable principle, or 
pblogiſton is the ſame in the mineral as in the 
vegetable and animal Kingdoms, as is evident 
from this, when metals are by fire deprived of 
their own phlog:/ton, if they be fluxed with 
any inflammable matter from vegetable or ani- 
mal ſubſtances, ſuch as pit- coal, charcoal, re- 
ſins, ols, animal fats, &c. they are inſtantly 
revived into their priſtine metallic form, and 
reſtored to their former ſplendor, with all their 
properties, | 
What this phlogi/on is, is univerſally the leaſt 
known of all the component parts of bodies ; 
many authors confound it with common ſul- 
phur, mineral bitumens, roman and ani- 
mal oils, Gc. but how widely different is the 
pblogiſton, from any of thoſe, or any other in- 
flammable ſubſtance l if every thing that burns 
was to be called the pbliagiſton, we might with 
equal propriety call every thing that is liquid 
by the name of water, ſuch as all acids, ar- 
dent ſpirits, vin2gar, oils or any other particu- 
lar liquor * ; this great confuſion and obſcurity 


VOI. IV. C among 
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(121. 1 I. e . 2 of Is ._ 1 
among authors concerning this phlogi/tor, 
makes an inquiry into its genuine nature the 


% 
M. Homberg in his Memoir for 1705, tells 
us that common ſulphur, bitumens, oils can 
never be his ſouffre principe, this phlogi/ton of 
all bodies, as they are reſolvable into other 
more fimple parts, vlg. into water, an infipid 
ch and a ſalt, while the phlogi/ton, which 
- ' ſerved as a cement to unite them, and which 
__ conſtituted them a ſulphur, a bitumen, &c. 
irrecoverably exhales in lucid flames, maugre 
all the care and induſtry of the artiſt. 
As therefore this phlogz/ton is in its own na- 
ture incoercible, and can never become mani- 
feſt to our ſenſes, otherwiſe than combined 
with thoſe inflammable ſubſtances it inhabits . 
as in a matrix, differently modifying them, 
. ha IT. 
increaſing both their weight and bulk, fo M. 
Homberg conjectures this phlogifon is the ſim- 
ple, elementary matter of fire, the only ac- 
tive principle in all nature, capable of penetra- 
ting all bodies, diffuſing itſelf with a kind of 
uniformity and equality thro' all their inter- 
ſtices, and preſerving, while thus impriſoned, 
all the known r of bodies, as impe- 
__netrability, gravity, Ge. e 


* 


That the matter of fire, does increaſe the 
Weight of all ſuch bodies it is impriſoned in, 


x i 


we have a pregnant proof in the following 


” 


experiment, 8 


M. 


2 


2 " ; F 
1 


M. Homberg took 4 ounces of * mar- 
tis in powder ; he placed it at the diſtance of, 


a foot and a half from the true focus of the 


Duke of Orlean's grand Lens, for the ſpace of. 


an hour, ſtirring it now and again with an iron 
rod, while any fumes did riſe: one might rea- 
ſonably expect that this regulus ſhou'd rather 
loſe, by the avolation of ſome of its parts in 
thoſe thick fumes than gain in its weight after 
the operation; however, it was found to have 
increaſed 3 drams, which is about one tenth of 
the whole. M. Homberg willing to ſee if this 
regulus wou d retain this additional weight it 


acquired, placed it in the true focus of the Lens, 


where it was ſpeedily converted into an orange- 
colored vitrum. It now weighed but 3 ounces 


and a half, the loſs was one eighth, beſides 


the 3 drams it acquired in the firſt operation. 


By this experiment it appears, that the regulus 


loſt in the thick fumes in the firſt operation 


half an ounce, which with the 3 drams it then 


alſo acquired, make 7 -drams, the 4 ounces 


of regulus received from the matter of fins, 


during an hours calcination. 


Macquer agrees herein with M. Honberg 


„ the phenomena attending the combuſtion 


of inflammable ſubſtances ſhew, they really 


contain the matter of fire as a conſtituent 


principle. How it comes to be ſo fixed as 


to make a component part of the moſt ſolid 


bodies, 1 is not eaſy, ſatisfactorily to account for ; 


C2 R but 


[ 


FF 
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but let us reſt contented with the certainty of 


the fact, the knowledge of which will un- 


f btedly procure | us conſiderable advan- 
Ho. * if 

Acids as ſolvents nee all Aide (fixed 
or volatile), ſoluble earths, and ſome of them 
act with great force, and others but feebly on 


metals; when they act with ſo much force as 


to burſt and tear aſunder thole ſubſtances they 
penetrate, rendering their- parts ſo ſmall as no 
longer to appear vifible to the eye, this is cal- 


: led the diflolution of bodies. 


Acids do not with equal facility diſſolve all 
kinds of metals; the vitriolic acid, for inſtance, 
in its diluted ſtate will diffolve iron and copper; 3 
it will alſo diſſolve ſilver, but then it muſt be 
concentrated, and in double the weight of the 
filver ; nor will it yet ſucceed, without a con- 


ſiderable heat T. Mercury, tin, lead, regulus 


of antimony are corroded by boiling them with 
this concentrated acid; but gold by no manage- 


ment is acted upon by it in its moſt con- 


eentrated ſtate, and — it is found to have a 


greater affinity with metals than the acids that 
diſſolve them, if added to a ſolution of ſilver 


In the nitrous acid, it will diſlodge the ſolvent 


acid, and carry the metal to this bottom; but 
there is this exception; for the marine acid 


will carry down the Glver. diſſolved by the vitri- 


lie, as this did from the nitrous acid ; tho 


© Elem. of . * + Ibia. p- 53. 
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the vitfiolic- like'all other acids quits the metal 
it has diſſolved, upon adding an "alkali (fixed 
or volatile), yet in ſome circumſtances it dif- 


covers a greater affinity with ſome metals than 


with fixed alkalies, if vitriolated tartar be ad- 


ded to a ſolution of mercury or ſilver, the vi- 


triolic acid inſtantly forſakes the alkali, unites 
with the metal, and diſlodging it from its 
former- lolvent, I omg (a with it to thebot- 
tom “. 


all metallic bodies, except gold, andeven this 
by a ſmall admixture of the marine acid, It 
diſſolves icon, copper, lead, mercury, ſilver, 
biſmuth, zinc more readily and violentiy than 
any other acid! Tin it diſſolves but imperfect- 
ly, and regulus of antimony it only corrodes i in- 
to a powder. . 

Tbe marine acid eaſily diſlolves zinc, iron, 
and copper; it acts with more difficulty on 
tin, and ſcarcely at all, tho aſſiſted by a con- 
ſiderable heat, on filver, mercury, lead or 


regulus ef antimony, and. gold it will not dii- 


ſolye, without being combined with the ni- 
trous acid . cy this 1 in its ho, yo ſtate 
| can- 


* Neves p. 172. Nate a. f 
* Dr. Brandt * the — — for 1748, obſerves that 


che marine acid 1 wou'd, in certain cigcymftances, diſſolve gold, 


| when reduced into the form of a Calx, either by precipitation 
from other merſtrua, or by calcination with tin or other calcias- 
dle metals, the marine acid wou'd then perfectly diſſolve gold. 
and keep it permanently diſſolved, apud Neum. p. 33. 


The be acid either difſolves. or ens 


7 


\ 


* 


s 5 See hereafter the table of ata 
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cannot diſſolve ſilver, yet if to a ſolution of 


filver in the nitrous acid, you add the marine 
acid, the nitrous acid is inſtantly diſlodged, 
the marine unites with the ſilver, and precipi- 
tates with it to the bottom; this precipitate 


fuſes eaſily, and becomes in ſome. meaſure 


_ 


tranſparent and flexible, whence the name of 


luna cornea ; if you wou'd ſeparate the acid 
from the ſilver, flux this luna cornea with ſome 
fatty, abſorbent matter, in order to abſorb the 
acid ; the metal will be left exceeding pure. 

This property of the marine acid of diſlodg- 
ing - Glver from its only ſolvent. acid is exactly 
agreeable to the table of -affinities, wherein the 
marine-acid is put in the 8th head column, as 


having a greater affinity with metals in gene- 


ral, than either the nitrous or vitriolic acid *. 


The vegetable acid has the ſame properties 
as the mineral acids, unites equally with alca- 
line ſalts, ſoluble earths and metalic ſubſtances, 
forming with them neutral ſaline compoſiti- 
ons; its affinity with thoſe ſubſtances obſerves 
the fame order as. that of the mineral acids, 
but it is weaker, owing partly to a certain por- 
tion of oil, it is always clogged with, which 
the minerals have not, and partly to a great 
quantity of water, wherein it 1s greatly exten- 


"ded, and is for that reaſon readily expelled by 


them from any body it is united to. 
This 
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This acid is found to have x greater affinity 

with alkalies than ſulphur has; it precipitates 
the ſulphur joined to the alkaly in the Bepar- 
Jfphuris ; it alſo diſſolves lead intirely, and 
converts it into a neutral metallic-ſalt, called 
Jal ſaturni. Lead expoſed to the bare vapor of 
vinegar, is calcined, and converted into a 
white maſs, called white lead, and alſo cerule, * 
much uſed in painting; copper is in like man- 
ner corroded. by the vegetable acid, and con- 
verted into a beautiful green ruſt, known by 
the name of verdigriſe. 
How acids diflolve metals, M. Hindu 
conjectures is thus, he ſuppoſes acids to be ſo- 
lid angular bodies, wrapped up and combined 
with the phiagiſlon, the only active principle in 
all nature; theſe acids thus armed, entering 
the pores of metals, ſeparate their compo- 
nent parts aſunder, and keep them En 
after 1 in the men/truum. 

M. Homberg further obſerved that acids dil 
FT Ea more of ſome metals than of others, 
that they diſſolved ſome, both more readily and 
with, more facility than others, eſpecially, if 
thoſs acids were ſtronger, or in the chemiſts 
language were, well deflegmated ; for inſtance, 
the nitrous acid, that wou'd readily diſſolve 
filver, wou'd only corrode lead ; it therefore 
wou d require to be diluted, 7. e. have 5 or 6 
parts of water aden to it, and even when 
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more ' water is added, it will ſtill diſſolve iron 
and cOpper. 14 $f 
And herea. very curious 3 1 , 
preſents; itſelf, in thoſe diſſolutions of metals 
by acids, vix. that an acid will frequently quit, 
the metal it diſſolved with difficulty, when a 
certain other metal, it is known to diſſolve 


+ with more facility, is preſented to it ; for in- 


ſtance if to a ſolution of filver in the nitrous 
acid (Grit weakening the acid by the addition 
of ſome water), you put a thin plate of copper, 
the nitrous ſolvent will inſtantly abandon the 
| filver to attack copper ; the filver NG by 
its ſolvent, gradually precipitates to the bottom: 
when the copper is intirely diſſolved, if you 
put a thin plate of iron into the ſolution, bo 
nitrous acid will here as readily abandon the 

copper, as it did before the filver, to faſten up- 
on the iron; in proportion as the ſolvent acid 
diſſolves the i iron, it lets go the copper, which 
gradually precipitates to the bottom, as the ſil- 


ver did in the firſt experiment. 


It is after this manner that the pretended 
converſion of the work-men's tools happens in 
all copper- mines, the vitriolic acid, knoWy to 
abound in all copper · mines, having a greater af- 
fminity with the baſis of iron than with that of 
copper, quits this to join the other; in proportion 
as the viriolic acid diſſolves the iron, the copper 
now abandoned by its ſolvent, neceſſarily preci- 
pitates, and gradually falling on thoſe iron-tools, 


1 adheres to them, cruſting them over, ſo as to 
give 
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give them every arance of their bein 
per, both as to by metal. £2- 
And here it is very probable, that ie was. 
from this; obſervation; of M. Homberg 8, con- 
cerning the manner mineral acids abandon one 
metal to faſten upon another, that M. 
the elder took the hint to compoſe his table o 
comparative affinities, which in the opinion of 
the learned in this art, has been, of more real 
ſervice to chemiſtry than any thing that has 
hitherto appeared in that way; "hor by by the help 
of this table, thoſe who intend to ſtudy chemi- 
ſtry, will be better able to form a juſt notion of 
the relations, which different ſubtances have: 
with one another. Beſides, . the practical che- 
miſt is hereby enabled to account more fatis- 
factorily for the various, and often uncommon. 
phenomena, that occur in the | ſeveral pro- 
ceſſes he makes, and judge what ought to 
reſult from the combinations of different ſub- 
ſtances, which before puzzled even the A- 


DEPTS. 

ough this table was not publiſhed till the 
wt I thought it proper it ſhou'd pre- 
cede'the chemical papers, the more ſo, as I all 
along made references to it, but for amore 
particular: reaſon, as it collects into one point of 
view, the moſt eſſential and Ss doc- 
trines of elective attractions or affinities, which 
are obſervable in all the N contained i in 


this volume. 
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AA 48 fire is the chief agent the chai 
0 s in tt His operations, whether it de- 
6iripotding boties or cotnpbumding hew 
ohlg and {ed its power is ſo great, its effects 
ſo extenſtve, afick manmer of acting ſo wott-- 
detfal, that Hiſtory informs us, that fome 
of tlie wifeſt nations worſhiped it as the 
"SUPREME DETTY, I have alſo ad- 
ded, M. Temes the ſon's | differtation of 
flor. being it! thy opimbm tlie moft facein& ac- 
_ — is wonderful element t6 be tet with 
where, and from which M. Boe#haave in- 

FE putably muſt Have Borrowed moſt of what . 
he Has ſaid on that ſubject in His detnients of 
chetniſtry, tho he never once mentions Le- 
merys name, which muſt ſurprize us the mere, 
ads He makes Honbrable mention of Stlrer 
| 3 of the filme Academy, as Me. Ho- 
Amnontons, and particular théè later. 
76 cu tious gentieman invented à themome- 
nk by which he diſcbvered, that Water ones 
de ** boil, is never after capable of * 

HV Boteer, or rectivirig te particles 


between its-intetftices, the! otic hora i i Nate 
bee e ever {6 müuth. E ; 


— | 


I. B 
20 "AGB l. was: Mbveied, that Ds backs boiling 
water becomes ſo much the greater, as the air is heavier, i. e. 
be oblerved that when the mercury was at the hi; gheſt i in the ba- 
tometer. the ihrenſenefb of the Ker of bolt Waker Was chen 


con increaſed, and was as confiderably leſſened when 


the mercury was at the Dei. 


Mater impregnated with ſea-ſalt, or with the vitriolic acid is 


to — a Seater degree of heat upon boiking than 
pure water. 
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M. bagve | ith high „ 
e eee 
at preſen ad which * 8 


in oy bro 
ſhall always have the t he pair % 1 e 210 
acknowledge in this PU ANNER, 
that nothin Shas been of ; BC 1 to me 
in the 1 the uſefulneſs of fire in the 
deepeſt ene inquiries, or better helped * 
to comeat the Knowledge of the properties of 
this element than this Valuable experiment of 
this noble author; but I refer you to the foun- 
tain, the Memoirs of the Royal Academy of 
Sciences. See Boerb. Chemiſt. Datlow 4 Editon, 
104. 
£ This extraordinary elagium of M. Aion: 
With 8 wg,” a neglect of M. Femery, „ 11 0 
prekend, leave an everlaſtin blemi 
7 92 cangor of ſo great a "lea; as M. Bor- 
haave really was ; might he not, with equal 
juſtice, refer his readers to M. Lemery's Me- 
moir on the nature of Fre, 8 in the 
ſame Memoirs, as to that of M. Amontons, ei- 
PSS as he .cou'd not but know, that ſuch 
as ſhou' d read thoſe Memoirs, and i into whoſe 
hands his elements of Chemiſtry might come, 
müll unavoidably ſee, that he was as much 
indebted to Lemery's Memoir on fire, which 
perhaps helped him as much in the diſcovering 
the uſefulneſs of fire in the deep eſt chemical h 


inquicies as Amontons valuable diſcovery” | 
= 2 This 
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This 1 am a witneſs of, that as duly as M. 


Leme ry opened his courſe of Lectures on Che- 


mültry in the King's Garden in Paris, he as 


ſurely publicly lated M. Boerhaave with the 


theft, as he conſtantly uſed to call it, in ſteal- 
ing from him what he had moſt valuable in his 


account of fire, without ever "mentioning. his 
name; but added he, I ſhall one day let the 


whole world ſee the 1 injuſt ce M. Boer hacve 
has herein done me. 


C onjecFures ond RefleSions concerning the matter 
¶ Fire and *. " M. Lemery, the Son, 


— 
The matter of bei is the firſt and moſt pow- 


erful ſolvent of terreſtrial bodies: We have 
no other that penetrates ſo deep, or ſo com- 
pleatly digoins their component parts; it is to 
this matter the chemiſt is indebted for the ſe- 


crets he extorts from Nature, which ſhe never 


wou d reveal to him, unleſs forced, and as it 
were tortured by ſo active a ſolvent ; now, 2 
matter that contributes ſo much to our ,acquir- 


ing the knowledge of other bodies, does moſt 


certainly deſerve to be confidered itſelf in its 
turn. | | 


fad 


It is lowed to i the 8 principle of heat, 


light, and even of the fluidity or Juſion of ſe- 


veral terreſtrial bodies, which without the ad- 
mixture and action of this matter, wou'd al- 
_ remain in a n m; but as it 1s not 
: . . N al. 
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always found in a ſufficient quantity, or when 
it meets with bodies, which make too much 
reſiſtance, we ſometimes find, that inſtead of 
liquifying, or keeping thoſe bodies it is mixed 
with in their former fluidity, it ſo engages it- 
ſelf, and becomes as it were impriſoned in the 
pores of ſaid bodies, until ſome external cauſe 
comes to its aſſiſtance, and opens thoſe pores 
it is ſo engaged in. | 
There are two remarkable circumſtances re- 
lating to this impriſoned matter of fire, Iſt, It 
ſometimes ſenſibly increaſes the weight of ſuch 
bodies it is contained in, 2dly, It retains all 
its peculiar properties during the whole time of 
its | Captivity ; - As evidently appears, whenever 
it js ſet at liberty to act upon any other body. 
Some men will not allow of what I here 
attribute to the matter of fire, they even alledge 
that ſuch doctrine is inconſiſtent with our noti- 
on of what really conſtitutes the nature of fire ; 
yet this doctrine is ſupported by ſo many ſolid 
arguments, that ſeveral Chemiſts of the firſt 
rank have been obliged to adopt it; to ſet this 
mattef in a fuller light, and in order to apply 
this doctrine to the explaining of certain phe- 
nomena, both in this and in other Memoirs, I 
ſhall here ſet down ſuch experiments, as ſerve 
to ſupport the doctrine I have advanced, and at 
the ſame time anſwer ſuch objections, as are 
brought againſt it, which notwithſtanding all 
the veriſimilitude experiments can give it, are 


430 it 
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it mplt be confeſſed, of force ſufficient to'bripg - 

r 
Every body knows that ſeveral metallic bo- 
dies expoſed to the action of fire, ſuch as re- 
gulus of antimony, lead, tin, and even mercu- 
ry, notwithſtanding that a great deal of their 
ſubſtance exhales, and flies off during the ope- 
ration, yet they are found to weigh more after 
than before the operation : this queſtion natu- 
rally ariſes, whence comes this augmentation 
of 2 9 ? undoubtedly the fre which re- 
duced thoſe bodies into this calcined Rate is 
what gave them this additional weight. It may 
perhaps be anſwered, that this augmentation 
of weight is owing to the acids in the wood, or 
charcoal uſed in the operation, and which by 
the action of the fire have penetrated thoſe 
bodies, which acids ſtill remain after the parti- 
cles of fire are gone off; but it is not eaſy to 
conceive how a ſufficient quantity of thoſe 
acids cou'd reach the calcined body, ſo as to in- 
creaſe its weight to one tenth of the whole, as 
M. Homberg has obſerved. It is certain, that 
before theſe acids cou'd reach thoſe bodies ex- 
poſed to the action of fire, they mult firſt pe- 
netrate the crucibles, imployed in calcining 
ſaid bodies, which do not ſuffer thoſe acids to 
x pervade them eaſily ; for it is known that the 

3 crucibles, employed in thoſe kinds of operations 
4 are capable of retaining the ſtrongeſt acids 
without ſuffering them to eſcape thro” their 


pores : 
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pores ; if therefore ſome of the acids of the 

wood ſhou'd find means to paſs thro' the pores 
of thoſe crucibles, yet the difficulty of their 
pafling is fo great, that the quantity of acids 
that cou'd paſs, muſt be very fmall ; this will 
appear more evident, when! we confider that 
the greateſt part of theſe acids is ftopped, and 
retained in the pores of the veſſels, which from 
their own nature are very capable of retaining 
them; on the contrary the matter of fire, pat- 
ſing freely and in great quantity thro all kinds 
of veſſels, as daily experience teaches us, this 
augmentation of weight muſt be laid to its ac- 
count; and as this increaſe of weight is often 
very confiderable, ſo it neceſſarily preſuppoſes 
a cauſe able to ftpply it, and fuch is the matter 
of fre; but what ſeems clearly to evince this 
matter is this, when theſe ſame bodies are ex- 
pos d to the Dake of Orlear's grand Lens, their 
I is equally increafed, as when expos'd 
to the action of our common fre ;* in this caſe, 
all acids, from either wood of coal ate preclu- 
det; and let us make what other ſuppoſition 
we Will, we ſhall find it difficult to exclude 
the matter of fire, from its part in this pheno- 
Now, that this matter of fe, not only in- 
ſinuates itſelf into certain bodies, thereby in- 
creafing their weight, but ſtill that it retains 
there all thoſe properties which conſtitute the 
See before p. 19. 
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eſſence of fre, is clearly evinced by diſſolving 
all ſaline bodies that were calcined in water, 
the particles of re, locked up in the pores of 
thoſe bodies (lime for example), are ſet at li- 
berty by the water, which becomes itſelf more 
or leſs heated, in proportion to the quantity of 
lime employed; why the particles of fre, con- 
tained in metallic bodies, 5 not. manifeſt them- 


ſelves, is owing to the ſolidity of thoſe bodies, 
which nothing leſs than a fire of fuſion is able 


of diſengaging.. But further to evince this mat- 
ter, theſe calcined bodies contain ſo great a 


quantity of this matter of fire, and ſo readily | 


part with it, that when they are applied ex- 
teriorly to an animal body, they are known 
to form an e/char, directly as the actual caute- 
ry wou'd : this certainly muſt be owing to the 
particles of fre, thoſe bodies received in their 


2 ; the perſpirable matter, in the caſe 


efore us, ſets [thoſe particles of fire at liberty, 


juſt as the water ſet thoſe contained in the lime; 


as therefore the properties all calcined bodies 


acquire, are the ſame with thoſe of our com- 


mon fre, ſo the effects both produce muſt be 


accounted for after the ſame manner; let us 
conſider here one particular inſtance; when 


quick lime is put into water, it renders it hot, 
and makes it boil as fre wou'd ; ſhall we attri- 
bute this effect to fermentative particles con- 
tained in the Lime, and only put into motion by 
the water, when we find nothing in lime, but 


A meer 


\ 
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à meer earth, deprived of all its ſalts by calci- 
nation, in ſo much, that one may ſay, that 
the fire expelled. all other bodies, to lodge it- 
ſelf in their place: how then a meer earth 
cou'd become capable of heating the water is 
impoſſible to conceive, unleſs we admit it con- 
tained particles of | fre. SUE 
But it is alledged, that the particles of fire 
are ſuch only, on account of the rapidity of 
their motion; and tho' they may be ſuppoſed 
engaged in the texture of groſs bodies, yet 
they muſt there ſoon loſe their motion, conſe- 
quently ceaſe to be fire, and therefore become 
incapable of producing thoſe effects attributed 
to them ; we mult therefore have recourſe to 
ſome other cauſe to account for thoſe effects. 
To this it may be anſwered, 1it, that fire 
is a fluid body of a certain nature, endued with 
peculiar proverties, which diſtinguiſh it from 
all other fluid bodies: now, tho? theſe proper- 
ties mayin one ſenſe depend on the rapidity of 
the motion of its particles, yet the very figure 
of theſe particles muſt neceſſarily be taken in- 
to the account; however, whenever this fluid is 
retained in any body, its condition there is not 
worſe than that of other fluids, while contain- 
ed in any body ; water for example, is con- 
tained in ſeveral bodies, without loſing its fluidi- 
ty, or any of thoſe properties which characte- 
rize it water; for whenever it is by diſtillation 
drawn from them, we ſtill find it endued with 
Vol. IV. E - 
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all its uſual properties. With how much more 
reaſon muſt the matter of fire, when in the 
ſame circumſtances retain'd in any body, pre- 
ſerve all its properties, and upon its enlarge- 
ment be found endued with its natural pow- 
ers ? if it ſhou'd be replied, that compariſons 
will never evince the matter, that the point in 
queſtion i is, whether the matter of fire, detain- 
ed in bodies preſerves its motion ? 

Before we confider this, it will be proper 
firſt to remove the following objection, the 
more fo, as it will naturally lead us to the ſo- 
lution of the principal objection. 

It muſt be allowed that the activity of the 
matter of fire is very great, and that whenever 
it is in a ſufficient quantity to ſurmount the re- 
ſiſtance offered by the body it is detained in, it 
makes its way thro, breaking the continuity - 
its parts; but the matter of fire is not alw: 
locked up in a ſufficient quantity, fo as to be 
able to effect this; and in that caſe, its force 
being inferior, or only equal to the reſiſtance 
of ſuch bodies” all its activity and efforts will 
be to little purpoſe, till ſome-exterior cauſe 
comes to its aſſiſtance to ſet it at liberty. 

The ſubtility of the matter of fire muſt alſo 
be allowed to be very great; but the queſtion 
will return, whether the pores this matter of 
fire is contained in, be not ſmaller than even 


theſe particles of fire they contain; as we 


have no microſcopes fine enough, nor any other 
ſufficient 


of n 
9 
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ſufficient means to decide this matter, and as 
there is no inconvenience in ſuppoſing, that 
theſe pores are leſs than the particles of fire, 
we may admit the ſuppoſition, the more 
ſo, as we have inconteſtable arguments to 
prove, that the matte of fire is actually 
detained in the pores of ſeveral bodies ; all 
this while I do not pretend, that thoſe 
pores, thro' which the matter of fre can- 
not paſs, are therefore impenetrable to all other 
kinds of bodies; for how ſmall ſoever the par- 
ticles of fre may be, I can conceive others a 
hundred times ſmaller, which may eaſily per- 
vade all bodies, and whoſe office perhaps, it 
may be to fill up all the vacuums in nature; but 
ſtill, tho' their ſmallneſs might exceed that of 
the particles of fire, they may not be ſo pro- 
per to produce the like effect, as fre, and for 
this reaſon ; one chief property of fire is to diſ- 
ſolve and liquify terreſtrial bodies; it produces 
this effect by dividingand diſuniting their com- 
ponent parts, and giving each part ſo diſuni- 
ted the neceſſary motion to 2onſtitute the whole 
a fluid. Now, as this ſubtile matter 19 eaſily 
pervades all bodies, it as eafily eſcapes thro 
their pores, without making ſo ſtrong an im- 
preſſion on them, as we find the matter of fre 
does, which matter of fire being leſs ſubtile, 
conſequently unable to purſue the ſame tracts, 
is forced to break all the obſtacles in its way, 
: a | de- 
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deſtroying the natural texture of all ſuch bo- 
dies it is detained in; To illuſtrate this matter, 
let us conſider the following fact; if a net is 
ſpread acroſs the ſtream of a river, the particles of 
water will in no wiſe damage it, becauſe they 
find an eaſy paſſage thro its maſhes; but if any 
body too big to paſs thro? theſe maſhes, ſhou'd 
come againſt it, this body muſt either ſtop or 
break thro? the net; ſomething like this hap- 
Pens to the matter of fire, which in proportion 
| do its quantity and ſtrength, is either detained in 
= the bodies, or it diſſolves them; now, without 
the help of any compariſon, to conceive how 
| this matter of fire, incloſed in the pores of ſo- 
| lid bodies ſtill preſerves its motion, we need 
i only conceive, that a more ſubtile matter con- 
l ſtantly pervades thoſe ſame pores, which ne- 
| ceſſarily keeps up the agitation of the particles 
1 of fire incloſed therein. 

* M. Saurin has demonſtrated, that the pro- 
1 per matter, even of the moſt ſolid bodies, does 
not make the one hundred thouſand part of 
their bulk; tho' we ſhou'd abate a good deal 
of this ſuppoſition, yet the moſt ſolid bodies 
will ſtill be able to give a paſlage, and a 
lodgment to a large quantity of new matter, 
and in this cafe, the above ſubtile matter pal- 
fing more copiouſly than we can well imagine, 
the particles of fre, notwithſtanding their im- 
III wall be ſtill able to maintain their 

flui- 
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fluidity and motion. But tho we ſhou'd admit 
that the particles of fire, impriſoned in ſolid 
bodies, cou d not always preſerve their motion, 
yet it wou d not follow from thence, that they 
did not retain their proper nature of fire ; for 
the peculiar properties of fire do not depend 
upon the rapidity of their motion /o/cly, but al- 
ſo upon their particular figure and fize ; for 
example, the particles of water when frozen 
are at reſt ; but who will ſay, that theſe par- 
ticles of water are eſſentially different in this 
their frozen ſtate, from what they were be- 
fore, eſpecially as the leaſt agitation or ſmal- 
leſt degree of fire, enables them to produce 
thoſe cFects, their peculiar figure made them 
fit for, and which no other body by the ſame 
degree of fire cou'd ever produce. 

Salt every body knows, is the inſtrument or 
medium of taſte, it is hkewiſe endued with 
certain properties, ariſing from the peculiar 
figure of its parts, yet every body knows ſalt 
never acts till it is diffolved, or what amounts 
to the ſame thing, till it is ſuſpended i in ſome 
menſtruum or fluid, which is capable to keep 
its angular, active particles in motion; now, 
who cou d ſay, that ſalt in its unde ſtate, 
is not ſtill the inſtrument or matter of taſte, or 
does not retain all thoſe properties that charac- 
terite it ſalt, more eſpecially as it retains its 
eſſential figure, on which the properties of all 
ſalts depend ? therefore, tho the particles of 


5 fire 
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Are, by being incloſed in the pores of ſome ſo- 
bodies, might ſometimes be deprived of 
their motion, in ſuch a caſe, they cou'd not 
be in a worſe condition than water when fro- 
zen, or ſalt undiſſolved are, and may therefore 
be reſtored to their former powers, by recover- 
ing their motion. 

But ſhou d it be inquired why this matter of 
fre does not eſcape, or get out of the pores of 
thoſe ſolid bodies it had penetrated, and that 
without the help of any external cauſe; ſince 
the paſſages were open enough to let it in, 
- why not equally to let it out? the anſwer is 
very eaſy. A body expos'd to the action of the 
fire, has all its pores open, of courſe greatly 
dilated; during this action of the fire, ſeveral 
particles of Fire both enter theſe pores, and as 
eafily come out, and continue ſo doing, while 
the action of the fire laſts, while the pores re- 
main open; but as ſoon as the action of the 
Fire ceaſes, the dilation of the pores ceaſes in 
like manner; theſe pores then ſhrink, and 
gradually return to their natural diameters, 
whereby ſuch particles of Fire as had inſinu- 
ated: themſelves into the pores of ſuch bodies, 
3 the preceding action of the fre, are mut 

after, beyond all poſſihility of eſcaping, 
5 ſome ſubſequent dilatation of ſaid pores, 
or a fuſton of the body thoſe particles of fire are 

contained in, ſets _ at * 
I 
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If we ſeriouſly conſider this, we cannot be 
ſurprized to find, that ſuch bodies as in their 
calcination, take in a large quantity of this 
matter of fire, excite upon handling them lit= _ 
tle or no ſenſe of heat; for as the incloſed par- 
ticles of „ire cannot reach the hand, applied 
exteriorly only, the effect on the hand ſhou'd 
be the ſame, as if in reality there were no par- 
ticles of fre contained in the body, the hand 
had been applied to. Something nearly ſimi- 
lar to this is obſervable in ſalts, which never af- 
fe& the tongue, till ſeparated from all other 
bodies; then, and then only they affect the 
immediate organ of that ſenſe, the tongue. 

Whenever therefore bodies juſt taken from 
the fre excite any impreffions of heat, this 
impreſſion proceeds from thoſe particles of fire, 
which as eaſily eſcaped out of the pores of fuch 
bodies, as they penetrated them, but does not 
proceed from thoſe particles of fire we ſup- 
poſe are locked up in the pores of ſaid bodies; 
for we may be allowed to ſuppoſe two kinds of 
pores in bodies, ſome always big enough to 
permit the particles of fire to eſcape, others 
only ſo, when dilated by heat. 

Laſtiy, it may be aſked why the matter of 
fre impriſoned in faline and other ſtrong bo- 
dies, does not as well break its priſon, deftroy 
the texture of ſuch bodies, as water does, 
which is allowed to be fo much leſs active. 


Here I 
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Here it may be ſaid that if the quantity of 


the matter of fre contained in lime (for ex- 


_ ample), was as great as the quantity of water 


poured upon the lime, the matter of fie wou'd | 


- undoubtedly in ſuch a caſe want no external aſ- 


ſiſtance to ſet it at liberty; but notwithſtanding 


all its natural activity, it might be in ſo ſmall a 


quantity, in proportion to the quantity of wa- 


ter employed, that the particulars of water 


ſhall be more effectual to releaſe the impriſon- 
ed fire, than the particles of fre themſelves 
cou'd be; and here it is certain, that the quan- 


tity of fire, n from ſuch calcined bodies, 
is much inferior to the quantity of water, em- 


ployed to ſet theſe particles of fre at liberty. 


But further. All alkaline fix'd ſalts are 


known to contain particles of fire; water like- 


wiſe, is -known to diſſolve theſe ſalts as ſpee- 


dily as fire cou'd ; wherefore, as water can as 


readily diſſolve all alkaline ſalts as fire, it will 
in like manner as readily ſet at liberty all the 
particles of fire contained in the pores of theſe 
falts ; and as nothing leſs than a fire of 7u/jor: 
is able to ſet at liberty the impriſoned particles 


of Fire of all alkaline ſalts, ſo as theſe impriſoned 


rticles are in leſs quantity, and of courſe 
leſs powerful than a fire of fuſion, their effect 
on theſe ſalts muſt neceſſarily be leſs conſide- 
rable than that of water ; and here we muſt 
not ſuppoſe that water pour'd on lime, or any 
other alkaline ſalt, does ſolely procure the li- 
berty 


N 
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berty of the impriſoned. particles of fire, the 
matter of fire thus impriſoned, is continually 
making its utmoſt eftorts to ſet itſelf at liber- 
ty, and tho' while, in ſo ſmall a quantity, it 
cou'd not, without the aid of ſome exterior 
cauſe procures its liberty, yet when this aid 
comes, it contributes conſiderably to its own 
releaſe. 

The /un, that large body of fire, not eſſen- 
tially different from ours (for it produces the 
ſame effects on ſuch bodies as are expoſed. to 
its action, as our common fire), as it is at fo 
great. a diſtance from us, cannot act upon ter- 
reſtrial bodies otherwiſe than by emanations 
or effluxes of his ſubſtance emitted to us, (an 
bypotheſfis liable to many difficulties, and in- 
adequate to explain certain phenomena) or by 
ſuppoſing trains of this matter of fire, diffu- 
ſed thro? all the intervals of that fluid . maſs 
between him and us, which when violently | 
impelled by the preſence of the ſun, muſt, ne- 
ceſſarily act upon all terreſtrial bodies. Each 
train of this celeſtial matter might eaſily be 
looked upon as a particular little ſun, continu- 
ed to us, but ſtill depending on the mother 
ſun, as the ſource of their diſtinct, ſeparate 
actions upon all terreſtrial bodies. 

That all theſe ſeveral trains of luminous. 
rays, or matter of fre, are of the ſame eſſence 
or Nature as the ſun itſelf, experience evinces; 
conſequently, as the ＋ as a body of fire, 

Vor. IV. pro- 
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produces many effects on ſuch bodies as are 


expoſed to its action, in like manner as our 
common fire does, ſo we may be allowed to 


conclude, that the eſſence or Nature of both 


muſt be one and the ſame. Now, we know 
whenever any body is expoſed to the action of 
our common fire, that it is the genuine matter 
of our fire that penetrates, heats, and diffe- 
rently modifies ſaid body ; and further. When- 
ever any body is placed near the Fire, the im- 
preſſion made on it is the ſame, as if the Fire 
had been immediately applied to this body, the 
difference being only according to more or 
leſs ; ſo that a body acted upon by a ſmall 


| . will be affected in the ſame manner as 


if it had been placed at a conſiderable diſtance 
from a large Fire. 

By this it is evident, that the matter of Fire 
or light interpoſed þetween us and the flame, 
is of the ſame Nature as the flame itſelf ; for 
the rays of light collected by means of a burn- 
ing glaſs, act upon terreſtrial bodies with e- 
qual, or even with more energy than the moſt 
violent fire we cou'd make. This evidently 
ſhews, that not only the matter of thoſe rays 


is the ſame as that of Fire, but likewiſe that 
Fire conſiſts only of a collection of a prodigi- 
ous quantity of thoſe rays, which act the 


more forcibly, as: they are in a greater num- 
ol and cloſer 9 1 
The 
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The Sun then differs from thoſe rays of 
light, collected by a Lens in this only, that in 


the Sun the matter of Fire or light! is collect - 


ed in a greater quantity than in the rays; it 
wou'd therefore act, more readily and forcibly 


on terreſtrial bodies cou'd they be Immediately 
expoſed to its action. 


The violent action of the rays of light, 


| When united by a Lens, evidently demonſtrate 


that the atmoſphere, thro which they paſs, 


ſerves to moderate their action, and render 
them ſupportable to us; for without ſuch 
a medium, inſtead of enlightening us, and ex- 


Citing a gentle warmth in our bodies, they 


 wou'd conſume all bodies, and alen the ve- 


ry organ of viſion. 

To illuſtrate this by a familiar example: 
the atmoſphere with reſpect. to the rays of 
light, might be confidered as water, with re- 
ſpect to the particles of Fire in a Balneum Ma- 


'71@; the action of theſe rays is moderated in 
their paſſage thro* the atmoſphere, as that of 
the Fire is in its paſſage thro' the water; or 
thoſe rays of light might be compared to cor- 
roſive ſpirits, which powerfully tear and ſepa- 


rate ſuch ſubſtances as are expoſed to their ac- 
tion, while the ſame corroſive ſpirits make 
only an agreeable impreſſion on the tongue, 


when properly diluted with a ſufficient quan- 
tity of ſome other fluid. 


2 n This 
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This matter of Fire impreſſed by the Sun 
on terreſtrial bodies, affects them differently; 
ſome it eaſily puts and preſerves in a ſtate of 
| Juſion; ; ſuch are the particles of water, which 
are originally ſolid, but owe all their fluidity 
to the action of the matter of Fire, diffuſed 
thro” their interſtices: this is evident by their 
fluidities remaining no longer than the Sun 
determines a ſufficient quantity of this matter 
of Fire to act upon terreſtrial bodies; for in 
thoſe ſeaſons, when the quantity of Fire emit- 
1 ted by the Sun, is not ſufficient to maintain 
the fuſion of theſe particles of water, they 
ſoon relapſe into their former ſtate of immo- 
bility, from which they recover only, when 
the Sun begins to emit a greater quantity of 
Fire to terreſtrial bodies, 

From what has been now ſaid, we leam, 

-Firft, that zce is only a reſtoration of the par- 

ticles of water to their natural ſtate. Secondly, 

that the abſence of this matter of Fire is ſuf- 

ficient to effect this reſtoration. Thirdly, that 

the fluidity of water is as real a fuſion of its 

component parts, as that of metals expoſed 

-to the action of the ſame Fire; the only dif- 

ference is this, 'that metals require a great 

quantity of the particles of Fire to liquify and 
ſupport them in a ſtate of fun, whereas a 
much leſs quantity of the ſame particles of 
Fire is ſufficient to preſerve water in a ſtate of 
Huidity, and prevent its reſuming its natural 


— 


# 
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ſolidity ty, as metals ramoved frond che Nn do. 
Anothen effect of this matter of Fire upon 
terreſt cl bodies 1s to engage itſelf, in certam 
compoſitions of ſalts, earths, water, where 
with them it forms oyls, bitument, and in 
ſhort, all inflammable ſubſtances, which are 
more or leſs ſo, as they contain a greater or 
leſſer quantity of theſe particles of Fire. This 
is clearly evinced by the analyfis of "thoſe 
oyls, bitumens, which are intirely reduced to 
a ſalt, earth and water; the Hire is that vola- 
tile ſubſtance which eſcapes thro? the cloſeſt 
veſſels, and maugre all the artiſts care exhales 
in a ſufficient quantity to leſſen the weight of 
the remaining maſs conſiderably *. 

This is moſt certain, that ſalt, earth and 
water, whether united or ſeparated, never 
wou'd become inflammable, but wou'd rather 
obſtruct the inflammability of ſuch bodies as 
are endued with that property; and what is 
more, the only uſe of faid ſalts, &c. to in- 
flammable bodies, 1s to receive and keep the 
matter of light or Fire, but which never ap- 
pears in its own form, until it has broke open 
the pores or cells of thoſe inflammable ſub- 
ſtances, thereby ſetting itſelf at liberty. 


It is therefore the real matter of Fire that 


thus exhales in the analyſis of all inflammable 
ſubſtances; and all that remains after the o- 
peration is the matrix, wherein this matter of 


Fire 
* Sec before, p. 18, et /cq. 
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Nire was lodged. We ſhall therefore eaſily 
conceive, how this matter of Fire, when free 
and left to itſelf, eafily pervades the cloſeſt 
veſſels, eſpecially when we conſider that there 

is no veſſel, but what this matter of Fire will 
readily penetrate, ſo as to warm the fluid con- 
tained in it; and as to the cauſe of inflamma- 
bility, we know by experience that ſalt, earth 
and water, put in what ſituation you will, can 
never become inflammable; conſequently the 
above effects are properly and ſolely to be at- 
tributed to the matter of light or Fire, con- 
tained in the pores of ſuch bodies, and from 
which all their properties proceed. 
And here we ſhou'd not be ſurprized to find, 
that calcined metals, and all ſuch bodies as in 
their calcination receive a good deal of this 
matter of Fire, do not as readily take Fire, 
as oils are known to do; for to effect this, it 
is neceſſary that the luminous ſubſtance, con- 
ſtantly iſſuing from ſuch bodies, is both in 
quantity ſufficient, and in vigor capable to act 
upon the atmoſphere, ſo as that the particles 
of this Fire diffuſed thro' it, might ſucceſſive- 
ly ſtrike each other, and thereby purſuant to 
the direct determination impreſſed on them, 
tranſmit theſe impreſſions of light to a greater 
or a leſſer diſtance ; but when a ſmall quan- 
tity only of theſe particles of light exhale from 
ſolid bodies, they are ſoon abſorbed by the at- 
moſphere they are diffuſed thro', ſo as to be- 
come 
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come inſufficient to make thoſe imprefſions on 


us, or become ſenſible to our eyes. _ 
Upon the whole then, we find that the 

matter of light or Fire, contained in inflam- 
mable ſubſtances, when expoſed to the action 


of Fire, exhales every moment in much great- 
er quantity than it does from calcined metals ; 
whether it be, that theſe metals contain leſs of 
this matter of Fire than the oils, or whether 
their having a cloſer texture, they do not al- 
low the matter of Fire ſo tree egreſs as the 
oils do ; but at each effort, the exterior agent, 
the Fire makes to ſet the impriſoned particles 


of Fire free, a few parcels only exhale, inca- 


pable of ſenſibly affecting the eye. 

The following known fact, wil help to ſet 
this matter in a clear light, Whenever the 
moſt inflammable ſubſtances, ſuch as paper, 
ſtraw, are expoſed to too ſmall a Fire, they 
conſume intirely, without caſting any flame; 


becauſe the exterior agent, the Fire, is too 


weak to expell at once a ſufficient quantity of 
the matter of Fire, lodged in the pores of ſuch 
bodies; the whole matter of Fire, contained 
in ſuch combuſtible ſubſtances flies off ſucceſ- 
fively in little inviſible parcels, proportionable 
to the force that procured them their liberty, 


Here we might take an opportunity to ac- 


count for ſeveral phenomena, which perfectly 


quadrate with this ſyſtem of impriſoned Fire, 


and which are very naturally deducible from 
it, 
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it, in ſo much, that each phenomenon ſeems a 
kind of proof of the truth thereof ; for how 
ſatisfactorily does this ſyſtem. account for all 
pboſphori, both natural and artificial, and all 
thoſe violent fermentations, accompanied with 
flame, which inflammable oils exhale, when 
penetrated with the nitrous or vitriolic acid? 
but were I to enter into a minute detail of all 
the expreiments of this kind, and the particular 
circumſtances which accompany each, I ſhou'd 
far exceed the bounds preſcribed for this pa- 
per, and at the ſame time encroach on the 
fubjeCt of future memoirs ; I ſhall obſerve here 
only, that all phoſphor; in general, may be 
conſidered as ſo many little ſponges, led 
with the matter of light, and which is ſo 
feebly retained therein, as to require very lit- 
tle aid to exhale, and appear luminous, nay 
even to burn and ſet on Fire ſuch bodies as 
come in its way. 

Upon the whole. then it appears, that as 
the Sun is a kind of a large receptacle or fund 
of the matter of Fire, ſo we have an infinite 
number of ſmaller receptacles in all inflam- 
mahle bodies, which ſeem to. ſupply in due 
ſeaſbn the abſence of the Sun. In ſhort, the 
preſence of Fire, being indiſpenſably neceſſary 
to produce light and heat on this our earth, 
and this great luminary not being always on 
our hemiſphere, but retiring in certain ſeaſons 
to a great diſtance from us, or what amounts 

: to 
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to the fame thing; his dps only 2 a 
ſmall quantity of the matter of light upon ter- 
reſtrial bodies, we find a happy ſubſtitute in 
the bowels of the earth, whereby to remove 
all the evils, into which the abſence or dif- 
tance of the Sun wou'd unavoidably throw us; 
I mean a ſufficient quantity of the matter of 
fire to form a kind of little Suns, capable of 
warming and illuminating us, as well as the 
great or mother Sun, and which are in ſome 


ſort its ſubſtitute, _ - 


A Table of the di FBerent Afimities obſervable 
among divers Subſtances, 1718. | 


Chemiſts have long ſince obſerved, that cer 
tain ſubſtances manifeſt a greater diſpoſition to 
join or unite with ſome bodies than with o- 
thers, (1 obſerving and ſubject to certain de- 
grees or laws; for in diſſolutions, where ſe- 
veral bodies are confuſedly blended together, 
ſome of theſe are obſerved to unite and adhere 
to one ſubſtance, | with excluſion: to all the 
reſt ; and what is more remarkable; if any 
other ſubſtance was added, which had a great- 
er affinity with one of the two ſubſtances be- 
fore united, this fubſtance added, wou'd unite 
with the one, and oblige the other to quit its 
hold. It has likewiſe. been further obſerved, 
that ſome ſubſtances fr indifferent, - or- at 
leaſt do not manifeſt a greater diſpoſition to 
join one ſubſtance than another ; but when a 
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 ſubſtance.j joins or unites with one of two ſub- 
ſtances before united, we may reaſonably con- 
_ clude, that ſuch a ſubſtance has a greater af- 
finity with that ſubſtance it ſo joins than the 
other ad, which is now obliged to quit its 
hold. 

From theſe obſervations M. Geoffroy formed 


the following prepoſition : Whenever two ſub- 


ances are joined together, if a third ſubſtance, 


which has a greater affinity with one , the two 


ſubſtances ſo joined preſents itſelf, this third ſub- 
' tance will join with one and compel tve other to 


quit its bold. 

This propoſition is very extenſive, and of 
great uſe in Chemiſtry, wherein almoſt ever 
proceſs the operator diſcovers thoſe affinities, 
the various and often puzzling phenomena that 
occur upon the mixture of different ſub- 


ſtances, are intirely owing to this affinity be- 


tween them, which were hitherto inexpli- 
cable, and wou'd {till remain ſo, were it not 
for this clue. 

But as the nature and the Ifrent degrees 
of thoſe affinities are not ſo well known, M. 


Geoffrey compoſed the annexed table, where- 


in may be ſeen at one view, the different af- 


finities, that occur between the principal ſub- 
ſtances, uſually employed in Chemiſtry ; by 
the help of this table, ſuch as intend to apply 

to chemiſtry, might with very little trouble, 


ſoon underſtand the different affinities, obſer- 
| _ vable 


— 
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vable between thoſe ſubſtances, the chemiſt 


employs 3 Adepts in like manner may find their 
account in it; for by it they will not only diſ- 


cover what happens, in the moſt abſtruſe pro- 
ceſſes, but likewiſe foreſee what ſhou'd hap- 
pen, upon the mixing ſuch and ſuch ſubſtan- 
ces together. e 

The upper line of this table contains feve- 
ral ſubſtances employed in Chemiſtry; imme- 
diately under each are ranged, in diſtinct 
ſquares, ſeveral matters compared with them, 


in the order of their relation to that firſt ſub- 


ſtance, viz. the neareſt to the firſt head ſub- 
ſtance is that, which hath the greateſt affinity 
with it, in ſo much that no ſubſtance ſtanding 
below it, can ſeparate thoſe two fubſtan- 


ces aſunder, on the contrary, this will fe- 


parate the firſt head ſubſtance from any 
other it may be joined to, and take its place. 
The ſame is to be underſtoed of that, which 
occupies the ſecond rank in the order of affini- 
ties, i. e. that it will expel the firſt head ſub- 
ſtance from all thoſe ſubſtances that ſtand be- 
low it, yielding only to that ſubſtance immedi- 
ately above it, and ſo of all the reſt. 

In the firſt head column ſtands the charac- 
ter which denotes an acid in general; in the 
ſquare immediately under it is the mark of the 
wu fon; in the ſquare under this is that of a 
fixed alkali; under this that of a volatile al- 
kali; under this that of an abſorbent earth; 


ö laſtly, | 
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laſtly, under abſorbent earths are metallic ſub- 
—.ꝗ— The phlogiſion \ is here placed immedi- 
ately under acid ſpirits, becauſe when once it 
is combined with any acid, no ſubſtance hi- 
therto known is capable of ſeparating or diſ- 
lodging. it from its acid, but on the contrary, 
it diſlodges every other ſubſtance united to an 
acid, and takes its place; next to the phlogi- 
flon, a fixed alkali has the greateſt affinity with 
an acid, which when 'once combined with it, 
no ſubſtance that ſtands below it can diſlodge, 
but on the contrary, it expels every, acid from 
all kinds of ſubſtances, it may be united with, 
and like the pblagiſton, it takes their place; 
under a fixed alkali is placed 2 volatile alkali, 
which like it, diſlodges an acid from every 
ſubſtance below it, and is only expelled by 
thoſe above it; abſorbent earths are placed un- 
der the volatile alkali, which like the former; 
attract an acid from all metallic ſubſtances, 
and are in their turn expell d from it only by 
thoſe ſubſtances above them, in ſo much Wat 
an acid joined to a metallic ſubſtance, by ad- 
ding an abſorbent. earth, this acid is ſeparated 
from it *, as it is from an abſorbent earth, 
| n the addition of a volatile alkali ; here 
1 65 the acid is ſeparated from the volatile al- 
= kali, by a fixed alkali, as this is expelled by the 
* 73 N25 which no other ſubſtance can diſ- 
= - loagge. -. (. - . 
v7 ' ® We ſhall ſee hereafter an exception to this rule in the arti- 
cle of alum, 


* 3 * 


from the ROYAL ACADEMY. 83 


In the 2d head column ſtands the 
character of the marine acid, and immediately 
under it are ranged thoſe different metallic ſub- 
ſtances, it has the greateſt affinity, with, and 
that in the order of their. affinities, thoſe are 
tin, regulus of antimony, Copper, filver,  mer- 
cury, and laſt of all gold, with two vacant 
ſquares between, by reaſon this acid is not ca- 


pable of diffolving gold, without the aid of 


the nitrous acid *. But as metallic ſubſtances 


are placed in. the firſt column in the loweſt de- 
gree of affinity with acids, ſo we muſt ſuppoſe 
the ſame ſubſtances to be placed here, as in the 
firſt column, immediately after. the. marine 
acid and before tin. 

In the zd head column ſtands the charadter 
of the nitrous acid, and next under it, in di- 
ſtinct ſquares, the marks of thoſe metals it has 
the greateſt affinity with, ranged each accord- 
ing to the degree of that relation, vig. iron. 
copper, lead, mercury, and filver, We muſt 


here likewiſe ſu ppoſe the ſubſtances, which in 


the firſt column ſtand above metallic ſubſtances 
to be placed here i in their proper order before 
iron. 

In the ath column ſtands the vitriolic acid, 
and under it in ſeparate ſquares, are ranged 
thoſe ſubſtances, it has the greateſt affinity 
with, in the. order of that n VIZ, a fix- 


ed 
+ See before Page 21. 
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ed alkali, a volatile alkali, and an abſorbent 
earth, next come the metals in their order, 
iron, copper and filver r. 


In the 5th head column hands the charac- 


ter of abſorbent earths; as theſe earths have 
no ſenſible affinity but with acids, ſo theſe are 
ranged in ſeparate ſquares according to the de- 


gret of their ſtrength or affinity, v/z, the vi- 
+, triohe, the nitrous, - the marine and the vege- 
table acc. e N 


In the th head column is placed the charac- 


ter of a fixed alkali, and under it, as in the 


former the ſeveral acids ranged in the ſame 
order, and below them all ſulphur; becauſe 
the alkali in the compoſition of hepar ſulpburrs 
is attracted from it by any acid, the mark of 
Experiment ſhews that all acids in general have a greater af- 
finity with the phlogi//on than with fixed alkalies. We find that 
the nitrous acid will quit its fixed alkaline baſe to join the phlo- 


giſton, and fly off with it in the proceſs of fixing of nitre ; the 
marine acid likewiſe is known to quit its fixed baſis to join the 


' phlogiflon in the compoſition of the phoſphorus; and as moſt 


Chemiſts look upon the vegetable acid to bef only the mine- 


ral acid diſguiſed, but weaker, there is ſufficient grounds to 


think, that acids in general have a greater affinity with the ph/o- 
giſton than with fixed alkalies ; ſo inſtead of making a particular 


exception for the vitriolic acid, as M. Geoffroy did in this 4th 


column ;-1t wou'd be much better to lay down this greater af- 
nity as common to all acids whatever, and ſo place the pble- 
gifton in the firſt column, immediately under acid ſpirits. This I 


dave taken the liberty to do, upon M. Macguer's authority; 1 


have alſo placed the vegetable acid under the marine acid in the 
columns 5, and 6, as it is, like other acids known to diſſolve 
certain earths and metals; laſtly, I have added a 17th column 
for ardent ſpirits upon M. Macguer's judging ſuch a column was 
neceſſary. ; ; 


— 
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the vol atile ſulphurious acid, might for che 
ſame reaſon be placed in the fame. ſquare with 
ſulphur, as it is known to have, of all acids 
the leaſt affinity with a fixed alkali, ſo any of 
them may expel it; oils alſo might be here 
ranged with ſulphur, as they unite with fixed 
alkalies in the making of ſoap, which is de- 
compounded by any acid whatever *, 

In the 7th head column is placed the charac- 
ter of a W e alkali, and under it, as in the 
former column the ſeveral acids, ranged in the 
order of their affinities. | 

In the gth head column ſtands the character 
of metallic ſubſtances, and under it the ſeveral 
acids ranged according to the degree of their 
athnities, which happens to be here ſomewhat - 
different from what is obſerved in others, for 
here the marine. acid is put before either the 
vitriolic or nitrous acid, becauſe it is in fact 
found to have a greater affinity with metallic 
ſubſtances than either of the other acids, ex- 
pelling them from all ſuch metallic ſubſtances 
they may be united to, taking after their place; 
there may however be an exception to this, par- 
ticularly with regard to iron and copper. 

In the gth head column is placed the cha- 
racter of Aeg and under it thoſe ſubſtances 
it has the greateſt affinity with, ranged in the 
order of that affinity; vz. fixed alkali, iron, 
copper, lead, . filver, regulus of antimony, 
mercury, 


* Macquer, p. 165. 
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mercury, and gold laſt of all: but it is to be 
obſetved, that pure ſulphur will not act upon 
then it will diffolve it. | 
In the 106th head column ſtands the mark 
for mercury, and under it ſeveral metallic ſub- 
ſtances, ranged in the order of their affinities, 
vi. gold, ſilver, lead, copper, zinc, and re- 
gulus of antimony. 

We muſt here obſerve, that tho' mercury 
may, by a tedious trituration with water, be 
united with regulus of antimony, yet both 
ſpontaneouſly, and that in a ſhort time ſeparate 
from each other. Tin might be placed in the 
fame ſquare with either lead or copper, as it is 

tound to amalgamate very well with mercu- 

N ; 

The 11th head column ſhews that lead has 
a greater affinity with ſilver than with copper. 

The 12th in like manner ſhews that copper 
has a greater affinity with mercury than with 
calamine. | 

The 13th, that filver has a greater affinity 
with lead than with copper. oy 

The 14th, exhibits the affinities of iron, and 
under it ſtands regulus of antimony, as being 
the metallic ſubſtance it has the greateſt affini- 
ty with. Rs 

The 15th, exhibits the affinities of regulus of 
antimony and under it iron is placet. 

. Note, 


VIMacquer, p. 166. 
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Note. Silver, copper and lead are placed 
together in the ſame Square in thoſe two Co- 
lumns, becauſe the degrees of affinity of thoſe 
metals with either iron or regulus of antimo- 
ny are not as yet exactly known. 

The 16th head column ſhews, that water 
has a greater affinity with ſpirit of wine than 
with neutral ſalts; for fixed alkalies, and the 
mineral acids, well deflegmated, are known to 
have a greater affinity with water than the 
ſpirit hath ; fixed ſalts will imbibe what water 
the ſpirit contains, this being one method of 
rectifying it. eee eee 

Laſtly, the 17th head column ſhews the 
affinity of ardent ſpirits. In the next ſquare 
is water, and under water is oil. This clearly 
ſhews that ſpirit of wine has a greater affinity 
with water than with oil; becauſe any oily - 
matter whatever, diſſolved in the ſpirit of 
wine, may be actually ſeparated from it by the 
affuſion of water. n 

All this doctrine of affinities will more plain- 
ly appear, by conſidering the manner how 
corroſive ſublimate is made; the Chemiſt for this 
purpoſe takes decrepitated ſalt, colcothar, or 
vitriol calcined, and a nitro-mercurial falt, i. e. 
ſolution of mercury in the nitrous acid, evapo- 
rated to ſiccity; when theſe three ſubſtances 
are mixed together, that inſtant the Chemiſt 
ſenſibly perceives the nitrous acid rifing ; and 
had he put this mixture into a retort, and fit- 

„ H ted 
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ted a proper receiver to it, this nitrous acid 
wou' d come over with the leaſt degree of fire, 
mixed with a ſmall portion of the marine a- 
cid in the decrepitated ſalt, which becomes 
thereby a weak aqua regia, and upon increa- 
ſing the fire, the mercury is found ſublimed 
in white ſaline cryſtals ; the reddiſh ſubſtance 
in the retort, by lotion in warm water, will 
yield a white ſalt, and a metallic reddiſh earth. 
What here reſults after the operation is very 
different from the ſubſtances employed ; for 
1ſt, The fea ſalt is a concrete ſalt, compoſed 
of the marine acid and an abſorbent earth in- 
timately united with it. 2dly, The colcothar is 
alſo a concrete ſalt, compoſed of the vitriolic 
acid and ſome particles of iron, to which the 
ſaid acid is intimately united. 3dly, and laſtly, 
The nitro-mercurial ſalt conſiſts of the nitrous 
acid and mercury, cloſely united together. To 
conceive how the above changes happen, we 
are firſt to conſider theſe three diſtin ſub- 
ſtances, the marine acid, united to an, abſor- 
bent earth, the vitriolic and nitrous acids uni- 
ted to metallic ſubſtances: Now, by- the firſt 
head column of the table of affinities, all a- 
cids in general are ſaid to have a greater 
affinity with abſorbent earths, than with me- 
tallic ſubſtances ; and by column the 5th, we 
ſee, that the vitriolic acid in particular, has a 
greater affinity with the baſis of ſea ſalt than 
the nitrous acid, or even the marine acid it- 


- itſelf 


\ f 
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ſelf has; from this it is evident, that the vitri- 
olic acid (in the colcothar), ,_ muſt abandon its 
ferruginous bafis, to join the baſss of ſea ſalt, 
as having a greater affinity with it, and it does 
ſo in fat; the marine acid now diſlodged 
from its 22 wou'd from its own volatile na- 
ture exhale, and fly off in vapors, did it not 
find ſome proper matrix to lodge in, accord- 
ingly we find by the 8th column, that the 
marine acid has a greater affinity with metallic 
ſubſtances than either the vitriolic or nitrous 
acid; the marine acid in this proceſs detaches 
the mercury from the nitrous acid, as having a 


greater affinity with it; the nitrous acid now 


at liberty, and not finding any place to fix in, 
by the leaſt degree of heat is raiſed in vapors, 
which are either red or yellow, as it hap- 
pens to carry with it ſome portion of the ma- 
rine acid. The” affinity of the marine acid 
with mercury and iron, is pretty nearly the 
ſame; but by the action of the fire, the ma- 
rine acid a the iron, the baſis of the colco- 
thar, as being too heavy to rite with it, and 
joins the mercury, which is found in white 
cryſtals, in the neck of the retort ; the reſi- 
duum in the retort conſiſts of the vitriolic acid, 
united with the ais of fea ſalt, forming with 
it a ſal Glauberi, blended it is true, with a cro- 
CUS martts, the metallic Bas of the vitriolic 
acid in the colcothar, but no way joined to it; 
for this ſal Glauberi may be had in a dry form, | 
1 by 
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by diſſolving the maſs in the retort in water, fil- 


trating and evaporating it after to a certain point, 
and ſetting it in a cool place to ſhoot into cryſ- 
tals. The crocus martis will remain on the filter, 
quite deprived of its acid. By what happens 
in this operation, it is evident the nitrous acid 


is of no uſe in making corroſive ſublimate; 


for it abandons the mercury, and flies off in 


vapors; and this is ſo true in fact, that ſeveral 


Chemiſts make corroſive ſublimate without it; 
for by triturating together vitriol, ſea ſalt and 
mercury, they make as good corroſive ſubli- 
mate as by the former proceſs; it muſt howe- 
ver be confeſſed, that the operation is more 
expeditious, when the mercury is firſt diſſolved 


in the. nitrous acid than when crude mercury 


is employed; for if the mercury is not intirely 
extinguiſhed, intimately mixed with the vitriol 
and ſea falt, the operation . will not ſucceed ; 
befides, the Chemiſt is expoſed to ſome incon- 


venience from the vapors that ariſe, upon tri- 


turating the above ſubſtances together; like» 
wife, when the mercury is diſſolved in the ni- 
trous acid, the colcothar, or calcined vitriol is 
then of no uſe; for by the 5th head column, 
the nitrous acid has a greater affinity with the 


baſis of ſea ſalt than even its own acid has, 


and as by the firſt head column, acids in ge- 
neral have a greater affinity with abſorbent 
earths than with metallic ſubſtances, ſo the 


Nitrous acid mult neceſſarily abandon the er- 


cury 
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cury to join the baſis, of ſea falt; as having a 
greater affinity with this baſis than its own acid 
has. The marine acid thus diſlodged from its . 
matrix, -and meeting with the mercury, now 
alſo abandoned by the nitrous acid, they both 
unite, and by the ſubſequent action of the 
fire, ſublime to the neck of the veſſel, as in 
the former proceſs: in the mean time, the ni- 
trous acid, thus expelled its baſjs, joins the ha- 
ſis of ſea falt and forms with it a concrete ſalt, 
a ſalt petre of a quadrangular figure. 
Others make a corroſive ſublimate in ſtill a 
more expeditious way; they pour on a ſoluti- 
on of mercury in the nitrous acid a ſolution of 
ſea ſalt in water, the mercury here precipitates, 
and when dried, is ſet to ſublime as in the 
uſual way; here again a Sait-petre will be 
found, as in the preceding proceſs, compoſed 
of the nitrous acta and the baſes of fea falt ; 
the marine acid here likewiſe joins the mercu- 
ry, and ſublimes with it, as in the former pro- 
ceſſes. 

Laſtly, a corroſive ſublimate might be made 
with the marine acid, gently poured on a ſo- 
lution of mercury in the nitrous acid; the 
mercury here alſo precipitates, as in the laſt 
proceſs, and if immediately ſet to ſublime, 
will produce as good corroſive ſublimate as in 
any of the former proceſſes; but if the mer- 
cury is ſuffered to remain long afrer it is preci- 
Pitated, it will be rediſſolved, that is, the ni- 

trous 
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trous and marine acids, by incorporating toge- 
ther, will form an aqua regia, which will diſ- 
ſolve anew the mercury; and if the whole 
was put into a retort, and diſtilled by a gra- 
dual fire, an ** regia wou'd come over, and 
by raiſing the fire after, the remaining maſs, 
compoſed of the marine acid and mercury, 
will ſublime, as in every one of the former 
proceſſes. 


As the marine acid in this laſt proceſs is not 
encumbered with its 6s, and as by the 8th 


head column of the table of affinities, it has 
a greater affinity with metallic ſubſtances than 


the nitrous acid, this is therefore diſlodged, 


and being volatile in its own nature, it comes 
over in its own form, with the leaſt degree of 


fire, while the marine acid remains united 
with the mercury in the bottom of the retort, 
which upon raifing the fire, ſublimes as in the 


common, and in every other proceſs. 


8 ome Objections to the Table of Afinities dif- 


cuſſed, 1720. 


As the ſundry ſubſtances employed in Che- 
miſtry are ſo many and fo different, it was 


ſcarce poſſible to comprehend all their different 


"combinations, and at the ſame time to obſerve 


their different degrees of affinity, without be- 
ing liable to ſome raya it has therefore 


been objected, 1ſt, That lime (which is gene- 
rally conſidered as an abſorbent earth) de- 
taches 


2 W 
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taches an acid from a fixed or volatile alkali, 
as is evident in the decompoſition of ſal am- 
moniac, where it is employed to ſeparate its 


alkaline from its acid ſalt: this is contrary to 
the firſt head column of this table, where al- 
kaline ſalts are ſaid to have a greater affinity 
with acids than theſe have with abſorbent 
earths. 

M. Geoffroy replies to this, that la is far 
from being a ſimple abſorbent earth; all that 
lime has in common with abſorbent \eartha1 is, 


that it ferments with acids; but ſeveral Che- 
miſts have looked upon lime, as a fixed alkaline 
falt, not unlike pot-aſh, or ſalt of tartar; the 
acrid, cauſtic impreſſion lime leaves on the 


tongue, beſpeaks its alkaline Nature; for ſim- 
ple abſorbent earths are in themſelves inſipid, 
incapable of exciting ſuch an impreſſion; be- 
ſides, lime is known to corrode ſuch bodies as 
it is applied to; which none other beſide al- 
kaline ſalts are obſerved to do; lime alſo diſ- 
ſolves all oily ſubſtances; it diſſolves ſulphur, 
when boiled with it, and gives the water a 
reddiſh colour, as all other alkaline ſalts are 
known to do; if therefore lime was a ſimple 


abſorbent earth only, it cou'd never do all this ; 


it is alſo well known, that lime helps the fuſion 
of ſand, and other ſubſtances in the manufac- 
ture of glaſs, in the ſame manner that all al- 
kaline ſalts do, which neither chalk, nor any 


other abſorbent earth was ever obſerved to do, 
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lime has many of thoſe properties, peculiar 


abſorbent earth, and that it contains a ſalt, 
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64 
at leaſt not till they were reduced into 4 
calx. 1 

Lime alſo precipitates a Golution of ee 
ſublimate, turns the ſyrup of violets, roſes, 
and an infufion of furnſol green, as all alka- 
line ſalts are known to do, with only this dif- 
ference, that the color of the precipitate with 
other alkaline ſalts is of an orange color, but 
with lime it is of a citron-color, owing proba- 
bly to ſome earthly parts in the /ime. 

* the analyſis of ſal ammoniac, lime is 
known to detach its volatile alkaline ſalt from 
its acid, which a ſimple abſorbent earth will 
never do; wherefore ſince abſorbent earths, 
ſuch as corral, crabs-eyes, even lime. ſtone in 

wder before it is calcined, are not obſerved to 
have thoſe properties found in lime, and fince 


only to alkaline ſalts, we muſt neceſſarily ad- 
mit, that lime is very different from a ſimple 


very like the alkaline fixed ſalts we know, 
But perhaps it may be aſked, whence has 
lime this falt? the anſwer 1s eaſy ; it has it 
from the acid in tlie lime-ſtone, and which is 
the ſame, as in alum ; and as an alkaline falt 
is no more than a concrete ſalt, deprived of 
the moſt part of its acid, fo the lime-ſtone in 


the barning was s deprived of a 9 3 only of its 
acid 
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acid, its calx therefore retains all the Properiies 
of a fixed alkaline ſalt *. 

It has been further obj ected to the ſeco ond 
head column, where N PN Yr og =. 
ſaid to haye leſs affinity with acids than with _ | 


abſorbent earths ; yet the flores martiales mag 

with the filings of ſteel, or lapis hematitis and 
ſal ammoniac are known to ſublime, which # 
denotes that metallic ſubſtances has a power 4 
to detach the acid in the ſal ammoniac, fo as 1 
to compel it to quit its volatile . 

To anſwer properly this objection, it is fitſt 
to be conſidered, that there is a wide difference 
between metallic ſubſtances as ſuch, and theic 
preparations ; for metallic ſubſtances never act 
upon the acid in ſal ammoniac; and when- 
ever that happens, theſe metallic ſubſtances 
have firſt undergone ſome change i in their own 
natural form; this is evident in the formation 
of iron; the ore is firſt made into pigs, theſe 
are converted after into iron; the iron ore in 
both theſe violent actions of the fire is almoſt 
intirely deprived of its volatile ſalts; yet when- 
ever this iron is converted into a crocus, either 
by the moiſture of the air, or by water 
alone, either way the component parts 
of iron ſuffer a fermentation, and in it 
a diſunion of its parts; theſe parts fo dif- 


| * Since M. Geoffrey wrote the above Memoir, M. Du Fay 
| has diſcovered in hme a fixed alkaline ſalt, much of the ſame 
nature of the ſalt of ſoda or glaſs-wort. See hereafter p. 285. 
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that orangement of their parts, ſo as to produce 
| ____avolatile urinops falt ; if this crocus was diſ- 
„ - tilled, a volatile urinous ſalt wou'd come over 
Vith a very gentle heat, ariſing from the pu- 
KrefaQtion and diſunion of its parts. 
"Now, fince this crocus diſtilled alone yields 
a volatile urinous ſalt, its producing the like 
ſalt, when mixed with ſal ammoniac is not a 
ſufficient proof of its decompounding ſal am- 
modiac, or of its acting upon its acid, conſe- 
quently this objection rather confirms than 
makes againſt this table. 
M. Neuman, Chemiſt to his Pruſſian Majeſ- 
ty, objects that upon mixing three parts of mi- 
nium and one of ſal ammoniac, and 8 
them after, a good quantity of a volatile, 
netrating, cauſtic urinous falt will 8 
He might ſay the ſame of the ſeveral calces 
cf pewter, lead, and antimony, they all ha- 
ving the ſame effect on ſal ammoniac , for 
minium is no more than a calx of lead, become 
red, by being calcined in a reverberatory fire ; 
all theſe calces are known to contain a fixed al- 
| _ kaline ſalt, which is produced during their cal- 
F cCination, in the ſame manner that the fixed 
alkaline ſalt of wood, for example, is produ- 
ced by burning it. The calces therefore of me- 
tals are very different from, and not to be con- 
founded with metallic ſubſtances, 
The 


„ 


. * 9 


The great Stabl was well apprized of this 
effect of metallic ſubſtances on ial ammoniac, 
where in his Specimen Beccher. Part ad. 
§ 163. there ſpeaking of the property of acids, 


ſays, Deinde reſolvit quodantenus hoc acidum (ſa- 


linum nempe ammomaci ſalis) a volatili ſuo, etiam 
ferrum, bæmatitis, cadmia, Ec. quondb ita ſſeca 


forma, & ſolo ignis actu cum hoc ſale coagitan- 


tur. Where he acknowledges the action of fire 
as the ſole agent in this caſe, and what is ſtill 
a further confirmation, in the next paragraph 
he owns, that volatile urinous ſalts precipitate 


metallic ſubſtances, and abſorbent earths diſ- 
ſolved in acids, which is conformable to this 
table. Ubi tamen notari meretur, illa differentia 
quod ſal volatile talia metallica atque terrea, ſi 


illa ſeorfim in acido ſalis ſpiritu ſolvantur, ex illo 
ſpiritu precipitet. FR JED 
The following problem propoſed by Stabi, 
and its ſolution, will aſſiſt us greatly towards 
the right underſtanding what has been here 


1 


ſaid of this table; the problem requires to 

ſeparate the vitriolic acid from fixed alkaline 

ſalts inſtantly, and in the palm of the hand.“ 
The ſolution of this problem is ſo much the 


more difficult, as the vitriolic acid is known to 
powerful of all acids *, for it diſ- + 


be the mo(? | | 
lodges all other acids joined to either fixed or 
volatile alkaline ſalts, and abſorbent earths ; 
. // ( 

* What power fulneſs, adtiwity and firength in acids are, hare 
been explained before, at p. 6, 7. | 


| 8 


1 


8 , * 


— — — — 
— 


. 4 7 
— 8 = w 
— 4 — > * _ p » * 


Lao. ;- ww; 


>” 


—— — — 


H — = f.2 a = * 


9 


68 MEDICAL Ess Ars, Ge. 


and no acid is able to diſlodge it when joined 
to any of thoſe ſubſtances. The ſalt of tartar of 
all the alkaline ſalts known has the greateſt 
affinity with the vitriolic acid. 
M. Stabi confeſs'd this, in his treatiſe De Fer- 
mentatione ; connexio acid! vitriolico-ſulphurei cum 
alkali ho, eſt quali ultima et fatalis ſalino- ter- 
rea commiſtio, quam pure ſeparare, ita ut alter- 
utrum, aut utrumgque ſal purum ſegregetur, in- 
ter poſtulata chimica hucùſque fuit. 

This difficulty however, may be got over, 
and the means of procuring this ſeparation has 
been before hinted *. It muſt be confeſſed, that 
the phlogi/ion does not oblige the ſalt of tartar 
intirely to quit the vitriolic acid, for it remains 

united with it in the compoſition of the Hepar 
ſulphuris, the manner of making it is thus; 
diſſolve vittiolated tartar in a crucible placed 
in an open fire, adding a little alkaline ſalt to 
help its fuſion; when it is diſſolved, add ſome 
inflammable ſubſtance, ſuch as powder of 
charcoal; the matter takes fire, and a pene- 
trating acid vapor ariſes, ſuch as common 
brimſtone yields on burning it; upon taking 
the crucible out of the fire, a hepar ſulphuris 
is found, compoſed of the ſalt of tartar and 
ſulphur. Now, if this bepar is diſſolved in wa- 
8.1 | 2 | yay! $26: 1 5 ter, 
be means here hinted by M. Geoffrey was, by placing che 
pblogiſlon immediately under the vitriolic acid, in the 4th column 


of his table ; but we now know that there can be no particular 
exception for the vitriolic acid. See before p. 54. _ 


# A 


' 


LS 


from the Ro YAL ACA DE MV. 69 


ter, and filter d, and the vegetable acid, or even 
a mineral acid, weakened” by the addition of 
water be poured on it, the ſulphur will preci- 
itate; here the vitriolic acid as having a grea- 
ter affinity with this phliagiſlon, than with the 
ſalt of tartar quits it, and joining the inflam- 
mable principle in the charcoal, forms with it 
common ſulphur. | Xs 
And tho' this phlogiſton has ſomewhat a 
greater affinity with the vittiolic acid, than with 
the fixed alkali, yet it ſtill has ſome affinity with 
this alkali, and retains it together with the vi- 
triolic acid, forming therewith a bepar ſulphu- 
ris, which like ſoap, becomes eafily ſoluble in 
water, owing to this alkaline ſalt it retains ; 
now, if this hepar is diſſolved in water, and 
ſome of it put into the palm of the hand, and 
a few drops of the vegetable acid poured upon 
it, that inſtant the ſulphur precipitates, which 
may be eafily had, by gently pouring off the 
water, after it had ſettled ; this is all Szabl re- 
quired. $3 « N 
This artificial ſulphur will yield a ſpirit of 
ſulphur, by the uſual method per campanam, 
which ſhews it contains the ſame acid, and an 
oily or inflammable matter, n 
N. Stahl in the 7th Obſ. of his Chemiſtry, has 
hinted a very curious method of obtaining the 
ſame end; he there recommends to dip pieces 
of linen cloth in a ſtrong lixivium tartari, and 
to ſuſpend them after in the vapor of burning 
| ſulphur 


* 
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phur, the acid contained in theſe vapors in- 
corporates with the fixed alkali in the linen 
cloths, cruſting them over with a ſaline fari- 
na; theſe linen cloths are ſteeped after in 
warm water, to diſſolve this Farina; the wa- 
ter is evaporated after to a certain point, and then 
ſet to ſhoot into cryſtals, theſe cryſtals are a true 
vitriolated tartar, with this difference only, that 
the vitriolic acid is here extremely rarefied, ow- 
ing to the manner it is obtained, from the va» 
pors of burning ſulphur, whereas in the vitri- 
olated tartar made in the uſual way, the vitriolic 
acid is as highly concentrated, as it can be. 
Nov, to ſeparate this vitriolic acid from its 
fixed alkali, diſſolve this vitriolated tartar in 
any of the mineral acids, all which have a 
oreater affinity with this fixed alkali, as being 
more concentrated than the rarefied vitriolic 
acid, it is here joined to ; the conſequence 
will be, that any of the mineral acids will de- 
tach this rarefied vitriolic acid, which exhales 
after in vapors, in the ſame manner the acid 
in ſulphur exhales upon burning it in-· a chafing- 
h | * 
Io do the ſame thing in the palm of the 
hand; diſſolve this ſame vitriolated tartar in 
water, put ſome of the ſolution into the palm 
of the hand, and add a few drops of the vitri- 
olic acid to it, the vitriolic acid in the ſolution, 
being highly rarefied, will exhale in * 
1 5 While 


5 
p 


| while the fixed alkali it was joined to remains 
with the ſolution in the palm of the hand, uni - 


ted to the concentrated vitriolic acid employ- 
ed. 


* 
To Ae bow much volatile Acid Salt any gi- 
ven Quantity of an Acid Liquor . 


1699. 


What Chemiſts call acid ſpirits, are no more N 
than the volatile acid ſalt diſſolved in ſome of 


the fegm or water contained in the mineral, 

plant, or animal, ſaid acid ſpirits were extrac- 
ted from, which fegm cou'd never yet, by any 
method hitherto known, be intirely ſeparated 
from them; this often embaraſſes the Chemiſt, 

as he never can be certain of the ſtrength or 
force of the acid ſpirit he employs ; becauſe he 
does not know how much acid falt it contains. 

It is true the areometer will inform him how 
much better one acid ſpirit is deflegmated than 
another, but can never inform him how much 


volatile acid ſalt one ſpirit contains more than 
another. 


As the areometers in common vie are fo de- 


fective, that ths leaſt variation in the tempera- 
ture 


from the Royar ACADEMY. 71 


- 


- 
% 
- , - 8 
rr % Ä ˙7—%—ẽ . 2 — — ¶ —˙ oe, — —ñä6— OI CET — N - « 
e . «˙ : 5 oe ann nd 


et % 
. - of — — 
— Jaaed- = OSS. 


I 
— = by 
\ 
we et ao — — — 


— A 
5 that. g ery — 2 a »” ww 
— od 2 4, ate bg —vy—- — — . 
2757 r OY tro os AQ Teo oe ewes yo 


ONS 


—— 2 


„„ „%é , —U —̃ EIT ES 


— 


* %. 


n 


72 MEDICAL Ess As, Cc. 
ture of the Ws as to heat and cold, are known 
5 to produce very viſi- 
— 1 HR changes, "Ml. Hi 
berg has contrived one 
__ that is exempt . from 
511 all the inconveniencies 
of all thoſe hitherto con- 
ftrived; it is ſo very ex- 
act, tbat it will ſhew to 
;th or zth of the weight 
B of a drop of water, the 
* difference in the weight 
of one liquor to another. 
= This areometer conſiſts of 
a ſmall glaſ matraſs, whole neck A D is fo 
flender, that one fingle drop of water will riſe 
in it about half an inch; on one fide of this 
lender neck there ariſes from the belly B, an- 
other ſmall tube C, about half an inch long, of 
the ſame diameter with the neck, and parallel 
to it; this tube is to let out the air, as the li- 
quor is poured in; the neck has a mark at D, 
to ſhew how high the areometer is to be filled; 
it weighs empty 1 dram 28 grs. for the con- 
veniency of pouring in the liquor, the mouth 
of the areometer ſnou d be made wide, in ſhape 
ſomewhat like a tundiſh. When this veſſel is 
filled with any acid liquor to the mark D, the 
balance will ſhew the weight of one liquor in 
l reſpect of any other, to the 5th or 6th part of 
|  ' the weight of one drop of water. * 
is 


* 


from the Roy AL AcADbEMY. 73 


This Areometer not only ſhews the diffe- 
rence in the weight of acid ſpirits, but like- 
wiſe the different weights of all other li- 
quors, commonly employed in Chemiſtry; | 
and as all hquors are known to be rarefied 
by heat, and condenſed by cold, whereby 
this areometer will receive more of thoſe li- 
quors in winter than in ſummer, M. Hom- 
berg has made the following table, wherein 
are ſet down the reſpective weights of ſaid 
liquors in ſummer and winter. 
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Notwithſtanding the very great exactneſs 

of this areometer, M. Homberg confeſſes it 

will never diſcover the quantity of acid and 

flegm contain'd in thoſe acid liquors; to 

remedy this inconveniency, he has hit upon 

an expedient, by which he can exactly tell, 

how much volatile acid any given quan- 

tity-of an acid liquor or fpirit contains. 

; For this purpoſe, he takes the ſalt of tar- 

Vor. IV. K tar 


Weighed in Summer. in Winter. 1 | 

| ©z. dr. gr. | oz. dr. gr. 4 

The Areometer full of a , | 43 
Quickſilver my | 1 7511 0 32 1 
Lixiv. Tartari = — r on 4 2 } 
Spirit of Urine ——— 1 o 32 1 0 43 4 
Oil of Vitriol —— —— 13 58] 1 4 3 f 
The Nitrous Acid — 3 4.084 2 #08 7 
The Marine Acid 1 o 39 1 o 47 4 
Aquafortis — 11 20T 1+ "8 | 
Diſtilled Vinegar — o 7 55 O 7 60 þ 
Spirit of Wine k — o 6 47 0 6 612 4 
River Water — - 0: 57 8.0: 2 ot 5 
Diſtilled Water — e 4 ö 
ö 
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tar as well dried as it can be, and after he 
has weighed it, he pours upon it the given 
acid ſpirit to full ſaturation ; then evapora- 
ting all the moiſture, and weighing it after, 
the increaſe in the weight of the ſalt of tar- 
tar is exactly the quantity of the volatile acid 
contained in the acid liquor employed “. 
All this will appear more intelligible by the 
following table: | a 


Increa-IContain'd of 

ſed. [Volatile acid 

n E oz. dr. gr.| dr. gr.] dr. gr. 
f theNitrous Acid 1 2 360 3 10} 2 28 
aa Oe (Offer e, 1 2 
of Tarr —O1] of Vitriol — o 5 of 3 51 4 65 
—Aquafortis - 1 2 30 3 2 26 


took up 


—Diſtlled Vinegar 140 o 3 36| © 18 


Before theſe experiments, Chemiſts cou'd 
not eaſily account, why an ounce of aqua re- 
gia, made with the nitrous acid and ſal am- 
moniac, ſhou'd diſſolve double the quantity 
of gold, an ounce of the marine acid equa]- 
ly deflegmated did. They were obliged to ſup- 
poſe that the points of the acids in the 
agua regia were conſiderably harder than 


| thoſe 

This eſtimate of M Homberg's is far from being accurate; 
ar by the experiments of Drs. Hale and Black, we now know, 
that all fixed alkaline ſalts ſtrongly attract, and are in their or- 
dinary ſtate, ſaturated with a fixed (unelaſtic) ait, which muſt 
neceſſarily add to their weight: now, upon the admixture of an 
acid with a fixed alkaline ſalt, this fixed air is neceſſarily expel- 
ted ; becauſe this acid and air cannot ſubſiſt together in the ſame 
body ; the alkali muſt therefore, loſe in its weight on the avola- 
tion of its fixed air, as gain upon its being ſaturated with the 


acid, for which there is no allowance here made, See 
| before, p. 13. | 


* 


1 
5 
r 


e 
0 


* 


from the Ro YAL ACADEMY. 55 


thoſe of the marine acid, by which means it 


produced this double effect. | Th 

But M. Homberg's experiments has ſatis- 
factorily ſolved this matter; one acid liquor 
contains double the quantity of volatile 
acid of the other; and as it is very well 
known, that all acid ſpirits act upon thoſe 
bodies expoſed to their action, in proportion 
to the quantity of volatile acid they con- 
tain, ſo whenever we find that one acid ſpi- 
rit diſſolves double the quantity of any body 
or ſubſtance another acid ſpirit diſſolves, we 
may with certainty conclude that that acid 
ſpirit contains double the quantity of volatile 
acid of the other. - a 

M. Homberg conjectures that all acids, 
whether obtained from minerals or vegeta- 
bles, are one and the fame thoroughout all 
Nature; their ſole difference conſiſting in the 
minuteneſs or ſmallneſs of their parts, owing 
to their greater or leſſer diviſion ; all yegeta- 
ble acids are for that reaſon far more — 
than the mineral acids; for the roots of ve- 
getable ſubſtances may be properly conſidered 


as ſo many ſtrainers, which continually at- 


tract from the earth this ſalt along with the 
ſap; ſome kind of vegetables attract one 
kind of ſalt, ſome another, proportionable to 
the diameters of their ſeveral ſtrainers or 
roots; this is evident upon the calcining or 
burning thoſe plants, where ſome are found 
to contain falt-petre, others ſea ſalt, others 

K 2 | again, : 
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again, a vitriolated tartar: Now, all thoſe 
different ſalts, from the time they enter the 
root of the plant, ſhrub, or tree, 'till they 
come to form the flower, fruit or ſeed of the 
fame, conſtantly undergo a greater diviſion, 
as they every inſtant muſt neceffarily paſs 
from larger mto narrower tubes; and it is in 
this greater diviſton all their difference con- 
fiſts, as alſo why in diſtillation they riſe 
ſooner and with leſs heat than mineral acids, 
which have ſuffered no fuch diviſion. | 
M. Homberg purſuing his inquiries, in or- 
der to diſcover the Nature of the eſſential 
ſalts in plants, whether they change their 
Nature in paſſing into the roots, &c. of plants, 
for this purpoſe, he took 800 weight of gar- 
den mould, and by ſeveral lotions with boil- 
ing water, endeavored to deprive it of all 
its ſalts; he divided this mould between 4 
boxes; he put garden-creſſes in 2 of them, 
and fenil-ſeeds in the other two; one of each 
boxes was watered with a ſolution of ſalt- 
petre in water, to the proportion of 2 ounces 
to each box, the other 2 boxes were watered 
with common water, and that only on the 
days it did not rain; the plants in all the 4 
boxes ſeemed in the beginning to thrive a- 
like; when the creſſes grew to about 7 inches 
high, he had them taken out; he cou'd not 
perceive by the taſte any difference between 
| theſe creſſes, tho one was watered with a 
"> ” ad þ ſolu- 


0 | \ 
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ſolution of ſalt-petre in water; by their ana- 
hynis they both yielded the fame principles, 
and nearly in the ſame proportion, vis. was 
ter, a volatile falt and an oil; and by incin- 
neration, evaporation, &c. a fix d alkaline, 
or lixivial falt ; both the fenil-plants were 
ſuffered to remain, till they were running to 
ſeed ; they were treated in the ſame manner 
the creſſes were, and yielded the fame prin- 
ciples exactly, but in different proportions; 
the fenil-plant, watered with a ſolution of 
ſalt- petre in water, yield more of the faid 
principles than the other; there was this re- 
markable in the growth of theſe plants; at 
firft they all ſeemed to thrive alike; M. 
Homberg accounts thus for it, all plants, as 
well as the embrios of all animals, receive 
their firſt nouriſhment from the pulp in the 
plants, from the membranes, tbat envelope 
the embrios; while therefore this connate ſtore 
laſts, all plants planted in the ſame earth 
muſt thrive alike; for then water alone is 
ſufficient to dilute and diſtribute this connate 
nouriſhment to unfold the parts of the infant 
plant; but when this little fore is conſu- 
med, the plants then depend on the earth 
they are planted in for their ſubſequent nou- 
riſhment and growth; it is not therefore to 
be wondered, that the fenil plant, watered 
with falf-petre and water, grew taller, and 
throve better than its ſiſter- plant, watered 
3 


28 M DICAIL Ess Ars, Ge. 


with river water only; for tho' the earth can 
never by lotion, be totally deprived of its 
ſalts, yet it is ſo far deprived of all ſuch ſalts 
as are eaſily ſoluble, of courſe the remaining 


bitumen, which is what gives plants, &c. 


their firmneſs is now of little uſe, by reaſon 
the earth has been deprived of thoſe ſalts, 
which only are capable of attenuating and diſs 
ſolving it; it is therefore evident why thoſe 
plants\watered with a ſolution of falt-petre 
in water throve apace ; the falt-petre diſſolv- 
ed this bitumen, whereas river water alone, 
_ unaſſiſted with ſalt, never cou'd diſſolve it; 
and for this reaſon, one of the fenil-plants, 
after a certain time, began to pine away and 
loſe its color. | et ae 
By this experiment it evidently appears, 
that ſome ſalts change their Nature, by paſ- 
| ſing into the plant along with the ſap or nu- 
tricious juice, and therefore this il be al- 
ways found to be true in fact, Kat an alka- 
leſcent plant, plant it where you will, and 
water it with what ſalt you pleaſe, will by its 
analyſis, afford no other than an alkaline ſalt; 
whereas an aceſcent plant, planted any where, 
will always yield an acid. 5 
To diſcover bow much of the teſtaceous Tribe 
Acids are able to diſſolve, 1700. 
M. Homberg in the foregoing memoir, diſ- 
covered how much of a volatile acid any 
8 | given 
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ven quantity of any acid ſpirit contained, 
y employing a fixed alkaline ſalt; he here 
endeavors to diſcover how much of thoſe al- 
kaline ſubſtances employed in medicine, acid 
ſpirits are capable of diſſolving, with a view 
to adjuſt more properly their doſe, as well as 
to diſcover which of thoſe alkaline ſubſtances 
are the eaſieſt diſſolved by our juices; for it 
is more than probable that the acids which 


certainly occaſion many diſorders in the hu- 


man body, may reſemble in their effects, 
ſome an aqua regia, others an aqua fortis; 
what ſeems to countenance this conjectute is, 
that ſome diſorders will give way to abſor- 


bents only, as we obſerve the lues venerea 


ſubmits to mercury, and the bite of the vi- 
per to volatile alkaline ſalts only. 
Accordingly, M. Homberg took of both 
the nitrous and marine acids, ſo well defleg- 
mated, as to be able to diſſolve the perfect 
metals; the alkaline ſubſtances he employed 
were crabs eyes, coral, pearl, mother of pearl, 
oriental and occidental bezoars, calculus huma- 


nus, oyſter-ſhells, burnt harts-horn, quick and 


flack lime, bol of Tripoli, terra ſigillata, all 
reduced to powder. By his experiments he 
found that an ounce of the nitrous acid diſ- 
ſolved ; / _ ; 
4 drams, 9 grains of crabs eyes : 

3 drs. 7 A, coral 7 þ ſpec * 
a N e 2 drs. 
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2dr. 28 grs. of the calculus humanus 
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2 drs. 63 218. of pearl 3 
5 2 drs. 58 grs. of mother of pear] | Pont: 
x dr. 36 grs. of oriental bezoar very lowly, 


x dr. 60 grs*. of occidental bezoar [Fi owly. 


3 dr. 20 gr. of oyſter ſhell powder very ſpeedily. 

3 drs. 28 grs. of burnt harts-horn, without 
any ſenſible ebullition. 

2 drs. 36 grs. of quick lime | 

3 drs. ——— of ſlack limes "7 ſpeedily 
One ounce of the marine acid diſſolved 


3 drs. of crabs eyes | 
2 drs. 26 grs. of coral er 


I dr. 56 grs. of pearls 

1 dr. 60 grs. of mother of pearl 

46 prs. of oriental and 

51 — of occident bezoaralf flowly. 

1 dr. 24 grs. of the calculus bumanus flow . 

2 drs. 12 grs. of oyſter-ſhell-powder. ſpeed! 

2 drs. 21 grs. of burnt harts-horn, bat 

4 $95 as” quick la eat 

2 ick lime and 

r | eeedily. 

But for -_ — 3 of the acids cou'd 
diſſovle them. 

What is here obſervable is, that the nitrous 

acid diflolved twice more of ſome of theſe 

ſubſtances, and in general more of the others 

than the marine acid: the reaſon is this, the 

nitrous acid contains near double the quanti- 

ty of ſalt the marine acid does. There 


The French dram contains 72 gts. 
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There was this remarkable in theſe diſſolu- 
tions, that both acids diſſolved the bezoars, and 
the calculus humanus ſlowly, tho' by their ana- 


His they are known to contain a good deal of 
a volatile alkaline ſalt; M. Homberg conjec- 
tures this is owing to a ſulphurious ſubſtance 


which ſo cruſts over thoſe animal ſubſtances as 
to prevent the acid from acting upon them, till 
by the action of the fire, in their analyſis, this 
cruſting ſulphurious ſubſtance is diſſolved, thoſe 
ſame animal concretions yielded a much high- 
er tincture to the nitrous than to the marine 
acid, 

Both quick and ſlack lime diſſolved equally in 
both acids; the only difference between them 
was,that the particles of fire the quick lime recei- 
ved in its calcination exhale, are loſt on the flac- 
king of it. Oyſter-ſhell powder was diſſolved 
by both acids, in both a greater quantity, as 
well as in a ſhorter time than any of the other 
abſorbent ſubſtances ; this wou'd induce one 
to look upon oyſter-ſhell powder as the moſt 
uſeful medicine among the teſtaceous tribe ; 
M. H. experienced the good effects of it in 
weak ſtomachs, abounding with acids ; he 
gave it from 20 to 30 grains every morning for 

weeks or a month in 5 or 6 ſpoontuls of 
ſmall white wine, or in mint water. 

As this oyſter-ſhell powder is differently pre- 
pared by the druggiſts, he adds his manner of 


preparing it; he takes the inner white part in 
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cha under ſhell, which. he dries i in the ſan ; 

ne pounds it after in a marble mortar : it here 
becgnncs a kind of paſte, he expoſes it again 
tq the ſun to dry, powders it anew, and paſ- 


ſes it thro' a fine five, and keeps it in bottle 
cloſe corked for uſe. 


of cola Diſſolutions, l 700. 


M. Geoffroy the elder examining the ſeve- 
ral. falts with a view ta diſcoyer their nature 
and properties, has in the courſe of his experi- 
ments diſcovered two things well worthy no- 
tice ; the firſt is, that moſt ſalts ſoluble in dif- 
ferent liquors, render them much colder, with- 
out exciting any ſenſible fermentation ; the 
ſecond is, that notwithſtanding the Gobble as 
well as the ſudden and violent fermentation 
that enſues, upon mixing ſome certain ſalts 
, = ſome liquors, theſe become ſenſibly col- 
MN. Geeffroy, has formed thoſe diſſolutions 
into two clafles, the firſt comprehends thoſe 
diſſolutions of ſalts, wherein the mixture be - 
comes conſiderably cold, tho' no ſenſible fer- 
mentation is 9 oy . the ſecond contains 
ſuch diſſolutions as are accompanied with vio- 


lent entetions, and yet the Wirte feels 
ese cold. 


12 7 Cloſe. Of, imple cold 22 


M. Gef put a Pars pipt of water into a 
9112 | i veſſel 


- . 


ood ths Kovar ae Ar. 


mometer, and left it in [vine tine to come to the 
tettiperature of the water; after this he put 4 


ounces'6f crude fab arent itte the Water; 


the thermotmeter fell 2 in. 9 lin. in leſs than 


a quarter of an hour. 
The ſame Experiment made with ſaltgetre ; ; 


the ſame 5 — fell 1 in. 3 lin: 


The like experiment made with vitribl, i 


fell near an inch; and with common ſalt, it 


fell ten lines only. 
A solution of the volatile alkaline ſalts had 


the ſame effect, lowering the therifiometer ſore 
lines, ſome more, fome leſs, as theſe ſalts hap- 
pened to be more of leſs purified; the volatile 
ſalt of urine was obſetrved to lower the ther- 
mometer the ſooneſt of any. 


All the lixividl or fixed alkaline ſalts had a £ 
contrary effect; they all warmed the water 


more or leſs, as they happened to be more or 
lets calcined. 

Sal ammoniac mik d with the vegetably 
acids, ſuch as vinegar, lemon and yerjuice, 
gave no marks of fermentation; the' it ten- 
dered theſe acid juices conſiderably colder, an 
ounce of ſal ammoniac put into 4 ounces of 


diſtilled vinegar, lowered the thermometer 2 


in. 3 lin. while the fame ſalt with lemon and 
verjuice lowered it but 2 in. only. 


Second Claſs. Of cold Fermentations. 


Half an ounce of /a/tþetre put into 3 ounces 
n of 


- 
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vellel, in Which he immefſed a common ther- 
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of. the nitrous acid, firſt a good deal of vapors 
4 exhaled ; the thermometer fell 4 lines. 
Hlnlalf an ounce of ſaltpetre put into 3 ounces 
2 of the vitriolic acid, a good deal of vapors ex- 
_ © haled, as in the former experiments, the ther- 
mometer fell from 6 to 7 lines. 

Half an qunce of ſal ammopiac put into 3 
=_ ounces of the nitrous acid; the thermometer 
3» fell 2 in. MN lin. the vapors were here mare con- 
6. Bderable what uſuglly exhale from the. 

Nitrous acid Leng 

Half an ounce of ſal ammoniac put into 3 
ounces of the oil of vitriol, a violent fermen- 
tation enſued; the mixture ſwelled conſider- 
ably, a great deal of vapors exhaled, the li- 
quor became very thick, the thermometer fell 3 
in. 6 lin. what is here very remarkable, the va- 
pors that exhaled were conſiderably warm, as 
appeared by raiſing the thermometer ſuſpended 
in them, while the one immerſed in the mix- 
ture fell conſiderably, | giving at the ſame time 

viſible ſigns of great cold. | 
Sea ſalt diſſolved in the Gs 7 the mix- 
ture becomes rather warm than cold; ſea falt- 
put into its own acid, raiſes the thermometer 
a few lines, without exciting any ſenſible fer- 
mentation; the ſame ſalt put into oil of vi- 
trio] ferments with ſome noiſe, and raiſes a 
good deal of Vapors z the liquor becomes 
like clear jelly; the thermometer riſes con- 
* oe” heat TS 2 even to 
r YE the 
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acid ſpirits fermented. more or leſs, as theſe 
happened to be more or leſs deflegmated, and 
the volatile alkalies were more or leſs purified 
from their fetid oils; the volatile ſalt 50 urine 


ſeemed to fetment the moſt of any; an ounce 


of this volatile ſalt, put into 4 ounces of diſtil- 
led vinegar, fermented greatly, the mixture 


ſwelled conſiderably, and with noiſe, the ther- 
mometer fell 1 in. 9 lin. 


Half an ounce of the ſame volatile ſalt of 

urine, put into 3 ounces of the vitriolic acid, 
fermented violently, the thermometer fell 2 
inches 4 lines. 
The mixture of the fixed alkalies with acids, 
becomes on the contrary very warm ; all the 
above experiments were made with the ſame 
thermometer, and in equally cold weather. 

M. Geeffroy to account for thoſe appearances, 
ſuppoſes, with - all natural philoſophers, that 
cold conſiſts in the diminution of motion on- 
ly; the falt therefore mixed with the water, 
having: no motion of its own, attracts a part of 
its motion, by which means the water be- 
comes ſo much the colder as it loſes of its mo= 
tion; upon this ſuppoſition, it is eaſy to con- 
ceive, how fixed alkalies eſpecially when well 


calcined, muſt rather warm than cool the wa- 


ter, by reaſon of the great quantity of the 
particles of fire, theſe received in their calcina- 
tion; 5 the water ſets the uppriſoncd ate 


the touch. All the volatile alkalies mixed man 


a C3 * A . . — p 
- 4 1 — 2 mu 
- 1 4 2 4 = T 9 \ 7 * 
WI", » 4 8 22 0 5 fl 2 . 1 4 . - ES = ay» * 2 4 e 
— — - . * = „Kͤ — I — — = 2 
r ͤ A ] -uᷣ ꝛ . ]⅛˙l woec,c7. wi... 


4 = 
ag 2 


Fe 4 * 5 » * 

— 1 , * 
5 Seen 
— CAS. 


86 Me SICAL Ess avs, Ce. 


of fire at liberty, whieh of courſe muſt incteale 
the motion of the water, 1. e. the water muſt 
| neceſlatily grow warm. 

M. Geoffroy further obſerved, that of all the 
falts, ſal ammoniac was the moſt powetful to 
render the water it was diſſolved in cold; this 
water became as cold as it is on the point of 
being frozen; he happened once to diſſolve a 
good quantity of this ſalt in water; a few 
drops that fell from the glaſs vial in which the 
folution was made, were frozen, and even the 
truſs of ſtraw, on which the vial ſtood, was 
found adhering to it, as were the drops of the 
ſolution converted into ice, tho' it was warm 
ſummer weather; this was owing, in M. 
Geoffroy s opinion, to the very compoſition of ſal- 
ammoniac; the water diſſolves eaſily its vola- 
tile alkali, and thereby ſoon loſes the greateſt 
part of its motion, and becomes the ſooner 
cold ; while the ſea ſalt diſſolves but flowly, 
which helps to compleat the matter, to render 
the water colder, by depriving it of the little 
motion it ſtill had left. 

The following experiment of M. Homberg 
feems to evince the truth of this matter, he 
took corroſive ſublimate and ſal ammoniac, of 
each a pound, and being ſeparately powdered, 
he mixed them together, and pour'd on them 
3 chopins (pints) of diſtilled vinegar, ſhaking 
the whole well together ; the mixture became 
fo cold, that he cou'd riot hold the veſſel long 
in his hand, tho' it was warm ſummer hav 

ther; 


\ 


from the ROYAL ACADEMY. 87 


ther ; it ſametimes ſo happened, that employ- 
ing a good quantity of the ſame falts, the wa- 
ter was turned into ice. (SM. 
Here then is a much greater 79 of cold 
than happens in a ſolution of ſal ammoniac 
alone in water, by the addition of carroſive 
ſublimate, which is not ſoluble in diſtilled vi- 
negar; in this caſe, the diſtilled vinegar ſoon 
diſſolves the volatile alkali in the ſal ammoniac, 
by which it loſes a good deal of its motion, and 
meeting after with the corroſive ſublimate, it 
enters its pores, but being unable to diſſolve it, 
ſoon loſes the little motion it had left, becomes 
fixed in part, if not in the whole, producing 
that ſenſe of cold, one perceives on handling 
the veſſel, the mixture is contained in. | 
How fixed alkalies mixed with acid ſpirits 
render the mixture cold, while the vapors that 
fly off become warm, is, upon the above ſup- 
poſition, eaſily underſtood ; for heat and cold 
in liquors are only relative qualities, depending 
on the greater or leſſer agitation of their com- 
ponent parts, all owing to the particles of 
fire contained in their vacuola, or interſtices ; 
upon the mixture of fixed alkalies with acid 
ſpirits, a great deal of vapors fly off, which 
contain thoſe particles of fire, as is manifeſt by 
their feeling warm even to the touch; we 
ſhou'd not therefore be ſurprized to find, that 
athermometer, held ſyſpended in ſuch warm 
ED Ee vapors 
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vapors, ſhou'd aſcend, whilſt another held in 


the mixture falls conſiderably. 


The fermentation and ſwelling of the mix. 
ture is owing to the ſame particles of fire, 


which not being in a ſufficient quantity to pre- 


vent the ſudden coagulation the mixture is 
thrown into, are endeavoring to eſcape, and 
fly off in warm vapors, leaving the mixture ſo 
much the colder. 

How common water, added to a ſolution of 
fal ammoniac in the oil of vitriol, renders the 
mixture warm, happens thus : the water ſets at 


liberty the particles of fire, concentrated in the 


coagulum, that happens upon the mixture of 


the fal ammoniac with the oil of vitriol ; if a 


3 * of water is added to this mixture, 
inſtant the fermentation 1s at the higheſt, 
the cold is the greateſt, and the thermometer 


| deſcends the loweſt, the fermentation ceaſing, 


the cold is very ſuddenly changed .into as con- 
ſiderable a heat, which raiſes the thermometer 

as conſiderably. Oil of vitriol is known to 
warm water added to it. 


07 the internal uſe of Li me-water, 1700. 


 Lime-water, as containing too many cauſtic 
and corroſive particles was hitherto eſteemed 
too dangerous to be given inwardly, and was 
employed exteriorly only, as a drier in foul 
ulcers ; probably it was the doctrine of acids 
and alkalies that firſt induced Phiſicians to give 


lime- 


. 6-thaiGefh aj? 


ter that gave lime-water as a medicine 
M. Burlet during his reſidence in; Holland, 
was a good deal {urprized to find the Dutch 


Phiſicians 8 0 it, in many caſes to ver good 


purpoſe; he confeſſes, that his prejudice a- 


gainſt lime water was owing to the obferva- 


tion made on the oxen, which drank of - ſome 
lime water, and died of it, and thoſe wines, 
which became mote heady, and diſorder d 
thoſe who drank of them, owing as he be- 


lieved, to the lime made uſe off to fine them; 


his prejudice once removed, he began to 
make trials of it in ſeveral caſes, both during 


his ſtay in Holland and after his return to 


Paris; "the firſt he gave it to in Holland. was 
to a young man, Fi of a dyſentery; he; or- 
dered ꝙ ounces a day, 3 ounces every 4 houts, 
mixed with as much cows milk; the flux 
after the ſecond day 'was much abated; the 
ſtools were no longer bloody ; however, ON 
the 4th day, he vomited a good deal of viſcid 


flegm, upon which he gave him a puke, and 


continued the lime-water for 4 days more, 
which intirely ſtopped the flu. 

The ſecond was an aſthmatic man, vi 
on the 3d day loathed it, and complained at 
the ſame time of a weight at his ſtomach; it 
was now laid aſide; he — — Alicant wine 
and wormwood-ale to remove the loathing 
and ſickneſs of the ſtomach; during this time 
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Ws the ſwelling of his legs encreaſed, and burſt 
8 at laſt; which relieved his breathing; upon 
which he purged him, and gave him after the 
lime water, adding China- root, anis-ſeed 
and cinnamon in the place of the milk, 
which in a month intirely cured him. "'Þ 
1 M. Burlet after the example of Willis and 
3 Morton, gave it in ſome conſumptive, and 
ferophulous ' caſes, but to no effect; upon 
this he conſulted the Dutch Phiſician, who 
'till then kept ſecret the manner he gave it 
in; this Phiſician gave it as an alterative and 
pure alkaline water, ue of deſtroying 
all acid juices, the chief cauſe of obſtructi- 
ons, and moſt chronic diſorders ariſing from 
them; he principally gave it in all cachexies, 
in the chloroſis, obſtructions of the liver and 
ſpleen, in the ſcurvy, dropſy, &c. he uſed to 
mix it, one time with ſimple alteratives, at 
other times with purgatives, but more often 
with a tincture in great eſteem in Holland, 
made of a compoſition of pewter, copper, 
and double the quantity of martial regulus of 
antimony fluxed together; this compoſition 
is powdered after, and projected into a cruci- 
Z ble with charcoal and nitre, whereby it is 
converted into ſcoriæ of a pale, green color; 
I theſe are reduced to a powder while yet hot, 
and put after into either ſpirit of wine, or 
juniper-berries; the tincture becomes of a 
beautiful red-color. 
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The above Dutch Phiſician mixed 3 oun- 
ces of this tincture with a quart of the lime 
water, and gave v "nces a day, to both ſcor- 
butic and dropſical patients; this tincture is a 
great incider, and drives powerfully by urine. 

A mixture made with 4 ounces of lime- 
water, and as much of the above tincture, 
an ounce of aloes in powder, and 2 drams of 
crocus martis infuſed fr 40 hours, becomes a 


good medicine in the chlorofis, and by adding 


to this mixture 4 drams of the reſin of jalap, 
it becomes a good medicine in dropſical caſes ; 
the doſe is two ſpoonfuls every other day, ei- 
ther in a meſs of broth, or of red cabbage juice; 
in rebellious quartan agues, the ſame- lime 
water with a few drops of the ſame tincture, 
renders the bark more effeQual, 

M. Burlet had often obſerved the good ef- 


fects of theſe mixtures in Holland, owing as 


he thinks, to the nature of the climate, which 
1s both cold and moiſt, the quality of their 
drink, beer, and their aliments, butter, cheeſe 
and fiſh, on which the inhabitants chiefly 
live; all which contribute a good deal to ren- 
der their blood thick and ſizy, of courſe 
more apt to form obſtructions in the capilla- 
ry veſſels, the conſtant ſource of moſt of our 
chronic diſorders ; on this account, lime wa- 
ter, as a powerful incider, aſſiſted by the 
above active, penetrating tincture, muſt ne- 
ceſſarily produce thoſe ſalutary effects in all 

M 2 ſuch 


. 


— 


5 1 i ON in warmer : eat as cli- 


mates, where the food is more ſucculent, the 
drink, wine, more ſpirituous, the ſame active 


medicines wou'd produce the contrary effects, 


ſtimulate the fibres too much, r cole the 
cixculation, and rather increaſe than remove 
the diforder : M. Burlet confeſſes that this 
was: the effect he obſerved from both after his 
— to Paris; the tincture he thinks is too 
corroſive, and for that reafon he feldom em- 
ployed it, and what is more, wou'd not re- 
commend it to any body; he looks upon it 
as a tincture of the reguline and ſulphurious 
parts of antimony, attenuated by the /ixivium 
tri; he farther adds, that falt of tartar and 
nitre, calcined together, will yield the like 
tincture to the ſpirit of wine, equally as good 
as the former tincture in ſo high eſteem in 
Holland. Whenever he preſcribed this tinc- 
ture, it was to cachecbic and flegmatic patients, 
never mixing it with lime- water, but giving 
it from 50 to 60 drops, either in the patient's 
broth, or in ſome purgative draught, but in 
a leſs quantity; the beſt method he found in 


adminiſtring lime water, was mixed with ei- 


ther cows, aſſes, or goats milk, to the quan- 

tity of 8 or ꝙ ounces a day; where mill did 

not agree with the patient, he ſubſtituted a 

peQoral ptiſan, after the manner of the great 

Boyle, to wit, faſſafras, anis-ſeed and liquo- 

rice root, of each 4 Ounces, raiſins of the 10 
/ ha 


, 


half a pound, infuſed in 4 quarts of lime- 
water. The doſe 4 or 5 ounces twice a day. 
M. Spon in his aphoriſmi novi, p. 387, com- 
menting upon that place in H. ippocrates, 
where he recommends a lotion of lime-water 
for the leproſy and itch, adds, that it is an 
excellent vulnerary medicine, a a powerful cor- 


rector of all acids and good, not only for all 


external ulcers, but alfo for internal - ones, for 
an ulcer in the lungs, and for the  dyſentry, 
mixed with milk. 

M. Buriet however confeſſes it is not-pro- 
per for all people, ſome it will dry up and 
waſte, others complain of thirſt and are coſ- 
tive; it occaſions a loathing to ſome, to re- 
move which, M. Burlet was obliged to give 
ſtomachic's, as vinum abſinthites, theriaca, 
lime-water therefore he thinks wou'd be im- 
proper in all loſs of appetite, in thin, hectic 
habits, or coſtive bodies, whilſt it wou'd be 
attended with ſalutary effects in all ulcers, in- 
ternal or external, mixed either with milk. or 
with fome vulnerary decoction. It ſtops he- 
morrhages, aiarheas, dyſenteries, fluor albus & 
ruber, and all ſeminal weakneſs, and even a 
gonnorrbhæa; it wou'd likewiſe be uſeful in all 
inward obſtructions, tumors, provided they 
had not degenerated into ſcirbus s or cancers, 
and even in the King's Evil, if not too far 


gone; it prevents the curdling of the milk in 


the 
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the ſtomach, and by that means, renders the 
uſe of milk more eaſy to ſuch as have weak 
ſtomachs, where milk generally diſagrees; 
mixed with aloes, ſcammony, or jalap, it in- 
creaſes their purgative quality. 


Of the Oil of Plants, 1700. 


There is no plant but affords by its analy#s 
a certain portion of oil; it is true, there is a 
wide difference in this oil, both as to quantity 
and quality, according to the method the artiſt 
employs to extract it; when a plant without 
any previous preparation 1s analyſed, it yields 


leſs fetid oil by a briſk than by a ſlow fire, 


again, if it be an aromatic plant, it yields 
more eſſential oil, after it had fermented than 
before; this fetid oil never comes over till to- 
wards the end of the operation, that is, when 
both the acid and volatile ſalts are ſeparated; 
ſo that thoſe ſalts and the oil come over toge- 
ther; and here it has been obſerved, that 
ſuch plants as abound with acids, and con- 
tain very little volatile ſalts, yield a good deal 
of a liquid oil; ſuch are melilot, mallous, ſelf- 
heal, ſouthern - wood, pimpernel, the ſenſitive 
plant and others. On the other hand, ſuch 
plants as contain very little of either an acid 


or volatile ſalt yield but a ſmall quantity of 


a thick oil; ſuch are the Heliotropi um of dioſ- 
corides, the galega Ægyptiaca, the dracuncu- 
las or ſerpentaria major, the calta paluſtris, 

as i 


— * 
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the ambroſia maritima, the after conyzoides and 
ſome others. | 
Ibis obſervation ſuggeſted to M. Homberg, 
that acids wou'd not only promote the ex- 
traction of this oil, but purify it alſo; he ac- 
cordingly employed diſtilled vinegar and the 
fetid oil of plants, equal parts; but as diſtil- 
led vinegar contains ſo little acid, its ef- 
fect on theſe thick fetid oils was very incon- 
ſiderable; he then employed a mineral acid 
(the marine acid), in the proportion of one of 
the acid to two of the oil; this oil was liquid, 
and from opake, it became tranſparent and of a 
deep red, as well as leſs empyreumatic, and loſt 
one fifth of its weight ; by this it appears, that 
the mineral acids are more capable of penetra- 
ting thoſe fetid oils, than the vegetable ; ac- 
cordingly M. H. adds 4 ounces of the marine 
acid to every pound of feed, &c. and ſuffers 
them to macerate for 15 days, and diſtills them 
after by a gentle heat ; this previous macera- 
tion with an acid ſpirit ſo opens and attenu- 
ates this oil, that it comes over very readily, 
and in a much greater quantity : M. Hom- 
berg obtained by this method one third more 
of oil, which was both tranſparent and ſmelled 
well, and appeared to be leſs empyreumatic 
than what was had by the uſual proceſs. 
M. Homberg in another Memoir in 1701, 
- I obſerves, that all the analyſis of plants, hi- 
7 therto ordered to be mace by the Academy, 
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were made nearly in the ſame manner, ſome 


macerated the plants in water for ſome time, 
before they analyſed them, others without any 


ſuch previous maceration, proceeded to the 


analyſis; the reſult by both proceſſes was near- 
ly the ſame, viz. an acid liquor, an oil, water 
and ſome earth ; and what is more remark- 
able, the moſt poiſonous as well as the 
wholeſomeſt plants yielded the ſame princi- 
ples ; from this M. Homberg inferred, that 
tho the principles of all plants are nearly the 
ſame, yet probably they do undergo ſome con- 
ſiderable change from the violent action of 
the fire, employed in their analiſis. 

M. Homberg to be certain of this matter, 
took the juice of ſome ripe grapes, and diſ- 
tilled it; what came over firſt was inſipid, 
being the water of the fruit, but by degrees 
it became a little acid, with ſome ſigns of its 
containing a volatile alkaline ſalt; and upon 
encreaſing the fire, a very fetid oil came 
over, the reſiduum in the alembic by calcina- 
tion, diſſolution, and evaporation, yielded a 
fixed alkali, and a little inſipid earth. : 

Some of the ſame juice evaporated to near 
one third, and laid in a cool place to cryſtal- 
lize yielded an eſſential ſalt, a little acid; to- 
gether with an oil of a pleaſant taſte, Goes 
ming on the top; the remaining liquor'was 
likewiſe a little acid, as it ſtill contained ſome 


of the eſſential ſalt ; laſtly, he ſet ſome of 
this 
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this ſame juice to ferment, which ſoon be- 
came wine, which by diſtillation yielded a 
good deal of an inflammable fpirit ; the 
flegm or water came over after, the rehJuum 
in the alembic being evaporated to the 
conſiſtence of honey, be poured on it its own 
ſpirit, after it had been well aef/egmated, which 
extracted from it a fine, red oil, of an aroma- 
tic ſmell ; in the bottom of the alembic were 
found cryſtals reſembling tartar, and a little 
earth. : 

Theſe 3 different analyſes of the ſame juice 
yielded the ſame principles, but greatly alter- 
ed in the firſt, by the violent action of the 
fire, in the laſt, by the previous fermentation ; 
whereas theſe ſame principles ſuffered no 
change in the ſecond analyſis from either fire 
or fermentation ; the, ſweetneſs of the fruit 
was retained in the pleaſant oil, found ſwim- 
ming on the ſurface of the acid liquor, the acid 
taſte of the ſame fruit remained in the eſſential 
ſalt, the earth remained mixed with the oil 
and falt, which can never be ſeparated, with- 
put the aſſiſtance of fire, as was ſeen in the 
firſt analyſis. | 

By all which it evidently appears, that all 
ſuch analyſis, where the violent action of fire 
is employed, are not ſo proper to diſcover the 
genuine principles and virtues of ſuch plants, 
as a more gentle heat, and a previous fer- 
mentation, which aſſiſts better to ſeparate the 

Vor. IV. AE natural 
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natural principles that compoſe all ſuch ſub- 
ſtances. 


A Compariſon between the Analyſis f Sal am- 
moniac, Raw-Silè and Harts Horn, 1700. 


Of all the known ſubſtances, Sal ammoniac 
yields, by its. analy/js, the greateſt quantity of 
a volatile falt in a dry form, 1 5 ounces of fal 
ammoniac mixed with 20 ounces of falt of 
tartar, or lime, by a gentle fire yielded 10 
ounces of a volatile ſalt in a dry form, which 
is two thirds of the ſalt employed, and three 
and a half ounces of a ſpirit, which 1s no 
more than the flegm contained in the ſalt, and 
which had diſſolved ſome of the fame volatile 
falt, and kept it extended in it. The caput 
mortuum weighed twenty ounces and a half, 
which is half an OunCcg more than the falt of 
' tartar employed. 

Next to ſal ammoniac, harts· horn was be- 
lieved to contain the greateſt quantity of a vo- 
latile ſalt; but raw ſilk has been found to 
contain a much greater quantity ; fifteen ounces 
of raw filk cut ſmall, and diſtilled by a flow 
fire, yielded two ounces two drams of a vola- 
tile cal; whereas the ſame quantity of harts- 
horn, treated i in the ſame manner, yielded but 
half an ounce and half a dram of the ſame 
volatile ſalt; both yielded a ſpirit, which is 
only ſome oo their volatile ſalts extended in the 
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flegm, inſeparable from all ſubſtances ; by this 
analyſis, raw-filk contains near double the 
quantity of volatile ſalt that harts-horn does. 

The long famed- gutte anglicanæ are no 
more than a ſpirit extracted from raw- ſilk, rec- 
tified with the oil of cinnamon, or ſome other 
eſſential aromatic oil, as Dr. Lifter informed 
M. Tournefort. K. Charles IId. purchaſed the 
manner of making theſe drops, ſome time af- 
ter from Dr. 'Goadart ; by all the experiments 
M. Tournefort cou'd maks he cou'd not per- 
ceive theſe drops were in any wile preferable ta 
thoſe made from ſal ammoniac, or harts-horn, 
except as they are leſs diſagreeable to the 
imell, they in that ſenſe may agree better with 
{ome delicate conſtitutions, 


Of Fermentation, 1701. 


Since the doctrine of acids and alkalies was 
firſt introduced into phiſic, it has been general- 
ly employed to explain all the phenomena obſer- 
ved on the mixture of divers ſubſtances, | 

M. Homberg thinks Chemiſts have carried 
this matter too far, not well conſidering 3 di- 
ſtinct actions, obſervable upon ſaid mixtures; 
the firſt is fermentation, wherein after the con- 
flict between the two ſubſtances, the ſulphu- 
rious parts ſeparate from the ſaline, as we dai- 
ly ſee in the making of wine, or when two 
bodies are mixed together, a third reſults dif- 
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ferent from either, as in the making of all 
neutral ſalts, by adding an acid ſpirit, and a fixed 
or volatile alkali, the 2d is effeveſcence, where- 
in upon the mixing two ſubſtances, heat is pro- 
duced, as happens almoſt always upon mixing 
acids with alkalies, and in the ſolution of moſt 
of the metallic ſubſtances in the ſame acids; 
the third is ebullition, wherein upon the mix- 
ing certain ſubſtances together, bubbles of air 
are obſerved to riſe, as happens frequently up- 
on the ſolution of ſalts in acid ſpirits , what oc- 
caſioned the deception was this, fermentation 
was often obſerved to produce heat, and fo far 
it had the appearance of an efferveſcence, at 
another time, the mixture was ſeen to ſwell, 
and ſo far reſembled an ebullition, but upon 
cloſer inquiry, violent efferveſcences are known 
to be produced by ſubſtances of a fimilar na- 
ture, between an acid and a fixed alkali, tho? 
there is no ſulphurious matter in either; ſo a 
ſimple efferveſcence is not always a fermentati- 
on; again, there are ſome ebullitions with- 
out any heat, as when oil of vitriol is pour'd 
upon ſal ammoniac, no heat enſues, the mix- 
ture rather grows cold, and there are efferve- 
ſcences without ebullition, as when the ſame 
oil of vitriol is mixed with common water; 
wherefore every ſimple ebullition is not to be 
conſidered as an efferveſcence or fermentation ; 
the characteriſtic of efferveſcence is to produce 


heat, 


- 
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heat, and of fermentation to produce a ſepa- 
ration of the ſulphurious and ſaline parts, or 
an union of theſe ſame parts, which has been 
often accompanied with a very great efferveſ- 
cence and flame. - 3 
Olaus Borrichius was the firſt who obſerved, 
that upon the mixture of an acid ſpirit and an 
eſſential oil, both heat and flame are produ- 
ced ; he inſtances the oil of vitriol and the 
oil of turpentine : but in order that the expe- 
riment ſhou'd ſucceed, the oil of vitriol ſhou'd 
be perfectly well deflegmated, and the oil of 
turpentine equally as well purified from its 
acid, that is, it ſhou'd be the brown thick oil, 
that comes at the end of the diſtillation of 
turpentine ; the firſt oil that comes over, con- 
tains too much of the acid of the reſin, which 
will always prevent the mineral acid's pene- 
trating the oil, whereas the thick reddiſh oil 
contains none of this ſalt ; when this oil is 
thus properly purified, the inſtant the acid is 
pour'd on it, both heat and flame are produ- 
ced; why our European eſſential oils will not 
produce flame with the ſame mineral acids, is 
owing to a portion of their native acid, they 
{till retain, which prevents the action of the 
oil of vitriol or the nitrous acid on them, theſe 
being the acids generally employed in making 
ſuch experiments; whereas, the eſſential oils 
of cinnamon, cloves, mace, &c. if not adultera 
ted with ſome of our European eſſential oils,( 
inſtantly 


- | 
| . 
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intzdely produce flame with the above mine- 


ral acids. 
The Sun has; in thoſe our colder cer 


zs not able to raiſe thoſe ſulphurious parts in 


the ſame proportion into thoſe plants, as it 
does in the warm, eaſtern regions, and for that 


reaſon, the eſſential oils of our European aro- 


matic plants contam too much of their acid, 
which aſcends with the ſap into the plant, and 
in their diſtillation comes over with, and is al- 
ways inſeparable from their eſſential oil. 
| This ſudden and violent action of thoſe eſ- 
ſential oils with acids, forms reſinous ſubſtan- 
ces, not unlike thoſe that exude from certain 
trees; it is true, they do not retain the natu- 
ral ſmell or flavor of the oil employed: the 
reſin produced from the eſſential oil of cloves, 
and the nitrous acid, for inſtance, retains ra- 
ther the ſmell of a roſe; that from the oil of 
cinnamon and the ſame acid perfectly exhibits 
the flavor of a peach kernel when powdered ; 
and that from the oil of mace and the ſame ni- 
trous acid is like the ſmell of the eſſential oil 
of fantals ; this however, ſhews, that the na- 
tural reſins are no more than a compoſition 
of an eſſential oil and an acid. 
The following experiment ſeems to evince, 
that it is the marine acid, always contained in 
all our European eſſential oils, that prevents 
their producing flame when mixed with oil of 


vitriol, or the nitrous acid. M. Homberg ad- 
ded 
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ded as much camphor to the oil of cinnamon 
as it cou'd diflolve, and tho camphor of all 


the known reſinous ſubſtances is the moſt in- 


flammable, yet in this experiment it prevented 
the oil of cinnamon's producing flame, when 
mixed with the nitrous acid ; camphor ys 
known to contain a good deal of the marine 
acid; this is what prevented the nitrous acid's 
penetrating the oil of cinnamon, as it always 
did, when genuine and unmixed with any 
other eſſential oil; and yet, gun-powder put 
into the ſame mixture will take fire, when the 
oil is conſumed ; the reaſon is this, gun-pow- | 
der is neither diſſolved by, nor does it diſſolve 
the oil of cinnamon; conſequently, when the 


* mixture is conſumed, the flame it excited, 


muſt neceſſarily ſet the gun-powder a fire ; 
and now, ſhou'd it be asked why the ſame 


acid ſpirits when mixed with alkaline ſalts, do 


not produce flame? there ſeems to be two rea- 
ſons for this; the firſt, when an acid and an 
alkali are mixed together, the acid is the only 
active principle, the alkali is purely paſſive, fit 
only to receive the acid ; whereas when theſe 
ſame acid ſpirits are mixed with eſlential oils, 
they reciprocally act on each other, and from 
this mutual action, heat and flame muſt ne- 
ceſſarily enſue; 2dly, All eſſential oils are na- 
turally inflammable, and alkaline ſalts are 


not. 
TRE aps Of | 
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Of the Volatile Salt of Plants, 1701. 


M. Homberg continuing his analyſis of plants, 
obſerved, that the reddiſh liquor, that comes 
over towards the end of the operation, gave 
manifeſt ſigns of its being both acid and al- 
kaline, firſt by fermenting ſtrongly with the 
marine acid, and 2dly, turning the tincture of 
Tournſol red; and yet theſe neither efferveſced 
together, nor produced the leaſt motion, which 
might ſeem a paradox in Chemiſtry, according 
to the notion we have of acids and alkalies, 

which can never come into cloſe contact with- 
out mutually deſtroying each other. 

M. Homberg conjectures that probably it was 
the fetid oil, which is ever inſeparable from 
alkaline ſalts, that had cruſted over theſe ſalts, 
and fo prevented the acid in the ſame liquor 
from acting upon, or penetrating it; to diſ- 
cover the truth of this matter, he took two 
plants, one known to contain an acid, the other 
a volatile alkali, and diſtilled them ſeparately ; 
he after deflegmated the acid liquor of the one, 
and purified the volatile ſalt of the other from its 
fetid oil, and ſaturating this volatile urinous ſpirit 
with its own volatile purified ſalt, he poured the 
above deflegmated acid liquor into it, but be- 
hold neither efferveſcence nor ebullition enſu- 
ed, tho' each ſeparately efferveſced greatly, the 
volatile urinous ſpirit with the marine acid and 
the acid liquor, with lixivium tartari ; but 

; willing 


» OO =» . 
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willing to ſeparate theſe ſalts after by diſtillati- 
on, he placed the alembic in a furnace, wit! 
a gentle fire under it; what came over firſt had 
a light urinous ſmell, but towards the end of 
the operation, to his great ſurprize, he found 
in the head of his alembic, a white ſalt in cry- 
ſtals, which retained a little of the urinous 
ſmell of the volatile ſalt; this is the firſt volatile 
ſal ſalſum obtained by ſublimatiòn from plants; 
M. Homberg gave it with very good ſucceſs to 
a lady, who had been long afflicted with 
pains in her kidnies; it had beſides a ſingular 
effect in rendering her ever after more regular 
as to her menſes. | VF 
This ſalt is a kind:of ſal ammoniac, the 
vegetable acid acting here the part of the ma- 
rine acid in the compoſition of our common 
ſal ammoniac of the ſhops; the (ole difference 
in the figure of both is, the new ſal ammoniac 
ſublimed into long, white, tranſparent, unctu- 
ous cryſtals; the common ſal ammoniac ſub- 
limes into a dry, mealy, dark, white cake; be- 
ſides, the new ſalt is but lightly acid, the com- 
mon ſal ammoniac is conſiderably ſo; but the 
chief difference is, that the new ſal ammoniac 
is compoſed of two volatile ſalts, had from the 
ſame kind of ſubſtances, plants, the common 
is compoſed of two volatile ſalts, had from 
different ſubſtances, the one a mineral acid, 
the other an animal volatile alkali. 
Vol. IV. 0 As 
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As the acid liquor employed was like diſtil- 
led vinegar, and as the volatile alkali was like 
the volatile ſalt of urine, M. Homberg conjec- 
tured, he might produce the ſame kind of 
ſalt, by employing the acid of vinegar, and the 
ſpirit of urine; accordingly he poured about 

ſix parts of diſtilled vinegar upon one of the 
ſpirit of urine ; neither efferveſcence nor ebul- 
lition enſued ;” he ſet the mixture to diſtill; 
what came over firſt had a urinous ſmell, as in 
the preceding proceſs; the ſalt likewiſe ſubli- 
med in white cryſtals ; but willing to repeat 
the ſame experiment, and not having at hand 
the ſpirit of urine, he diſſolved ſome of the vo- 
latile dry falt of urine in river water, and pou- 
red on this ſolution diſtilled vinegar ; there 
preſently enſued a conſiderable ebullition ; he 
kept pouring on vinegar to full ſaturation ; he 
ſet the mixture after to diſtill, as in the former 
proceſſes ; what here came over firſt, had not 
the ſmell of the urinous ſalt, as in the pre- 
ceding proceſſes, but that of vinegar ; the ſalt 
in like manner retained the ſame ſmell of vi- 
negar, tho' in every thing elſe, it was like 
what he had from both the preceding pro- 

ceſſes. 5 
M. Homberg conjectures why this laſt ſalt re- 
tained the ſmell and taſte of the diſtilled vinegar, 
was owing to his having fully ſaturated the 
urinous ſalt with the diſtilled vinegar, whereas 
in 


4 
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in the former proceſſes he employed only Go 


parts of the acid of vinegar to one of the vo- 
latile alkali, which quantity not being ſuffici- 
ent to penetrate the volatile alkali, no efferveſ- 
cence or ebullition enſued ; but when this 


fame volatile alkali was ſufficiently extended in 


water, the weak acid of vinegar was then able 
to penetrate it, and thereby raiſe an ebulliti- 
on; it is the reverſe with mineral acids, they 
upon their mixture with alkalies, inſtantly ex- 
cite a very ſtrong ebullition ; for tho M. Hom- 
berg is of opinion, that all acids, whether had 
from the mineral, vegetable or mineral King- 
doms, are one and the ſame thorough out all 
nature; yet as the univerſal acid, by aſcending 
into the roots of the plant, continually un- 


dergoes a diviſion, a comminution of its an- 


gles, ſo it neceſlarily muſt be confiderably wea- 
ker than the mineral acid, which never ſuffered 


any ſuch diviſion, or comminution, conſe- 


quently it muſt more powerfully penetrate any 
alkali, fixed or volatile, it is mixed with, and 
efterveſce and raiſe an ebullition more or leſs 
violent, as it happens to be more or leſs t- 


flegmated, and the volatile alkali is more or 


leſs purified from the fetid oil it is always join- 
ed to. 

M. Homberg making further experiments 
(in 1709) relative to the ſtrength of acids 
(mineral and vegetable), obſerved that tho' 


the mineral acids are conſiderably ſtronger 
O 2 than 
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chan the vegetable, and wou'd readily and 
more powerfully penetrate all volatile alkaline 
falts, yet he fans they penetrated with great 
difficulty thoſe ſame ſalts, while enveloped in 
their ſeveral ſubſtances; he put ſome of the 
nitrous acid to cantharides in power, tho' the 
ebullition was viſible, yet it continued for up- 
wards of two years; he obſerved: that nearly 
the ſame wou'd happen, upon mixing the 
| fame acid with cochineal or the dried fleſh of 
vipers, owing probably to the oil in thoſe ſub- 
ſtances, which covers the volatile ſalt, and by 
that means prevents the acid's penetrating it, 
whereas the contrary always happens, upon the 
admixture of the ſame acid with either the 
urine,” ſerum or gall ; the ebullition is both 
conſiderable and ſoon over, probably becauſe 
the volatile ſalt is here naked, not ſo envelo- 
oe as in the other ſubſtances, 

M. Homberg obſerving the good effects of a 
certain preparation of cantharides, which was 
long kept a ſecret for the ſtone and gravel, un- 


der the name of litbontripticum T ulpit, he pro- 


cured the manner of . it, which is 


this. 
Get cantharides and leſſer cardamon ſceds 
freed from their husks, of each in powder a 


dram, rectified ſpirit of wine an ounce, ſpirit 


of nitre half an ounce, digeſt for 5 or 6 days, 
often ſhaking the bottle, leaving the cork. looſe 
1 ö > > + 0 5 n 4 4 —_ . in 
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in it, to prevent the burſting the bottle, filter 


and keep for uſe. 
The doſe is from 5 to 15 or 20 drops in a 
glaſs of wine and water, in the morning, ob- 
ſerving to take a meſs of broth an hour be- 
fore; it is directed to be continued for 3 or 4 
mornings. 
M. Homberg mixing alum in powder with 
ox gall, happened to make a good deterſive lo- 


tion for thoſe ſpots and diſcolorings of the face. 


Thoſe ſpots he thinks are the ſaline, oily and 
terrene parts of the perſpirable matter, which 
being deprived of their vehicle, ſtop up the 
mouths of the cutaneous emunctories, which 
from their appearance are often miſtaken for 
WOrms, bred in the skin, this deterſive lotion 
1s made thus, 

Get a pound of ox-gall, half an ounce of 
alum in powder, beat them up together, an 
ebullition preſently enſues, the terrene parts of 
of the gall and haſis of the alum precipitate 


ſoon after, while the oily parts remain floating 


on the ſurface of the mixture; the whole is 
left in digeſtion for 5 or 6 days; ; the dil is 
then taken off, and the clear liquor gently de- 
canted from the ſæces, and put after in a vial 
cloſe corked, and expoſed to the ſun for 3 or 
4 months; theiquor in this time becomes of 


a Citron-color, and exhales the odor of a boil- 
ed lobſter. 


Half 
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Half an ounce of this liquor, with as much 
 kixivium tartari; and an ounce of river- water 
are mixed together in a bottle well corked; 
as it does not keep well, a little at a time 
ſhou'd be made; the way to uſe it is thus, a 
finger is dipt into it, and laid after on the ſpots, 
when it dries, more is laid on, repeating it 7 
or 8 times a day, till the ſpots begin to grow 
red, they ſoon after begin to itch, and the 
skin to peel off for a day or two; the ſpots will 
diſappear for 5 or 6 months, if the firſt appli- 
cation ſhou'd not deſtroy them, uſe it a ſecond 
time, which ſeldom fails anſwering the deſired 
end. 


Tube Analyſis of a SIAMESE Cup, 1703. 


This cup was found in a Gentleman's cabi- 
net, which an embaſſador from Siam ſame 19 
years before gave him; as this gentleman was 
himſelf an able Chemiſt, he undoubtedly em- 
ployed this cup in many caſes, but the manner 
was after his death forgot, it was therefore 
given to M. Homberg to analyſe it; it held near 
3 ounces; probably the Siameſe made the ſame 
uſe of this cup as the Europeans did of their 
antimonial cup. There was this ſingular in this 
cup, that it was always found covered with 
a yellowiſh powder, both omthe inſide and 
outſide, tho' ever fo lately waſhed. 

M. Hom- 


* 
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M. Homberg pour'd different kinds of men- 
ſtruums on ſome of this cup in powder, and 
left them in digeſtion for ſome time; witn 
ſpirit of wine, he had an orange color'd tinc= 
ture; he laid one drop of this tincture on his 
tongue ; he found the ſpirit had preſerved its 
own taſte, but yet had acquir'd a light ſmell 
of garlic ; it being then near dinner-time, he 
laid it by for the time, determined to reſume his 
experiments after dinner, but behold he no 
ſooner fat down to table, than he complained 
of a nauſea, which kept increaſing, till he at 
length vomited with very great violence, and 
after dinner he had a ſevere colic, which held 
him till the next day; he complained of a 
weakneſs at his ſtomach for more than 
a month after, and whenever he eat of any 
meat of hard digeſtion, ſuch as veal or lamb, 
his colic ſurely returned ; but time and a due 
regimen removed it. 

M. Homberg did not abandon his former ex- 
periments; he ſoon diſcovered this cup was 
compoſed of a red arſenic, much more cauſtic 
than what is in uſe among us; the ſiameſe, and 
moſt of the eaſtern nations, uſe few other me- 
dicines but what are emetic ; with this or the 
like cup, they make an emetic draught, which 
they by experience have diſcovered to be the 
only medicine able to relieve them; for in 
thoſe exceſſive hot climates, where perſpiration 
is very conſiderable, the finer parts of the blood 


arc 
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are neceſſarily carried off, leaving the remain- 
der both more viſcid, and harder to be moved; 
a ſiameſe therefore requires a much ſtronger 
emetic to work him than an European, we 
know that the doſe of medicines in the tor- 
rid ⁊one is much greater than in the more tem- 
perate ones; a doſe of ipecacuana, ſufficient 
for an Indian wou'd kill 20 of us Europeans; 
thus this red arſenic, which in the very ſmal- 
Teſt quantity might become a poiſon to us, may 
be no more than a gentle medicine for a Ha- 
meſe ; it is not impoſſible to render arſenic ſo as 
to become a ſafe medicine; M. Homberg knew 
a Phiſician at Rome, who extracted from it an 
excellent febrifuge, which often did not excite 
even the leaſt nauſea. 
The, Analyſis of common Sulphur, 1703. 


3 The name of ſulphur is commonly given to 
F - ſuch bodies as contain an inflammable matter, 
ſuch as brimſtone, bitumens, oils, -&c. and to 

others no way inflammable, ſuch as the tinc- 
tures of ſome metals, tho' all they partake of 

ſulphur is the color; but as ſulphur is the moſt 

active principle in all bodies, its nature ſhou'd 

be thoroughly known by the Chemiſt, who is 

ſo much indebted to it in the ſeveral operations 

he makes; with this view M. Homberg analy- 

© . ſed common ſulphur, he found it is compoſed 
3 of an acid, an inflammable matter, an earth 
| and a very ſmall pittance of copper, the _ 

4 jab r 


74 
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| firſt are nearly in che ſame: proportion, the me- 
tal is ip ſo ſmall a quantity, that it is not worin 
conſidering; the acid in ſulphur is the ſame as 
in vitriol and alum, for by taking either and 
any oil, G. a ſulphur is compoſed; by ſatu- 
rating ſalt of tartar with either acid, the figure 
of the cryſtals is the ſame, -whereas/with the 
nitrous acid, theſe are quadrangular, and with 
the marine cubic; laſtly; e e eee 
ſulphur, vitriol, ud alum are ohtained *. 
As the inflammable patt of ſulphur ſo rea- 
duy catches fire, and flies off, carrying with it 
the acid in vapors, ſo it is difficult to aſcertain 
the proportion of acid any given quantity of». 
ſulphur may contain. M. Homberg, by ſubſti- 
tuting ane the place of a common 
glaſs- bell, obtained from an ounce to an ounce 
and a half of acid from a e . anon 
brimſtone. 


The method he obe 5 8 ſulphur | 


was this, he put 4 ounces of the flowers of 
brimſtone into a cucurbit, that wou'd contain 
two Paris pints, to which he added a pound 


of the diſtilled oil of feni-ſeeds,. or turpentine, 


the matter is let in a ſtrong digeſtive heat for 


8 days, during this time the flowers of brim- 


ſtone are diſſolved, and acquire à deep, red 
color; when: the veſſels are cold, he finds a- 
bout one third of the flogers.cryſtallized, into 

Vot- N.. tab „ . *4 code 
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yellowiſh needles, he here decants the tinc- 
ture, and puts it by, and adds another pound 
of the ſame oil to the above cryſtals, digeſts 
the matter as before, pours off by inclination 
the tincture, mixes it with the former, hie re- 
peats the ſame proceſs 4 or 5 times, by which 
means all the flowers of brimſtone are intirely 
diſſolved; he puts all thoſe ſeveral tinctures 
into a large bodied retort, becauſe towards the 
end of the operation the matter is found to 
ſwell; by a ſmall fire kept up for 12 or 1.5 
days and nights about two thirds of the oll 
comes over colorleſs, together with about 4 
ounces of a heavy, whitiſh liquor, as acid as 
good ſpirit of vitriol ; there now begins to riſe 
a reddiſh oil, whereupon he changes che reci- 
pient, and by gradually raifing the fire for 7 
or 8 hours, what of this reddiſh oil wou'd 
riſe, comes over, with more of the above whi- 
tich, acid liquor. The caput mortuum appears 
a ſhining, ſpongy, inſipid maſs, weighing bet- 
ter than 2 Oz. and a half; the above reddiſh 
oil he put into another retort, and having a- 
dapted a receiver to it, by the means of a very 
flow fire, kept up for ſeveral days and nights, 
all the colorleſs oil, that wou'd riſe is drawn 
off, together with What Mill remained of the 
above acid liquor; when the oil begins to 
come over red, the retort is then removed from 
the fire, and half a pound of good ſpirits of 
wine is poured on the black, gummy ſubſtance 


in 
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in it, the whole being well mixed together, is 


diſtilled after by a very ſlow fire, and more 
ſpirit added, while it retains any of the fetid 
odor of the maſs; the ſpirit in this proceſs at- 
tracts what ſtill remained of the acid, after all 
the former diſtillations, and as it Mel de- 
prived the matter in the retort of its fetid odor, 
M. Homberg conjectures that the inſupporta 
ble ſmell, that accompanies thoſe ſulpbarious 
diſſolutions, is owing to this acid. 

M. Homberg willing to know how much 
acid the 4 ounces of the flowers of brimſtone 
yielded, by the ſeveral proceſſes, he took two 
ounces of ſalt of tartar well dried, diſſolved 
them in common water, into which he pour- 
ed all the acid liquor. he had ſaved; here a ve- 
ry conſiderable ebulliton enſued, upon evapo- 
rating the ſolution, he found his ſalt of tartar 
had gained 3 drs. 16 grs. which he conjec- 
tures is the quantity of acid the 4 ounces ot 
the flowers of brimſtone 3 with what 


was inevitably loſt in the operation, upon of- 


ten changing the veſſels, and which may a- 
mount to near as much more, ſo that 4 oz. of 


brimſtone might be computed to contain about 


6 drs. of acid, which is near one fixth of the 
whole * 


As 


This proportion of acid, ſaid to be contained in ſulphur, 
falls valtly ſhort of Neuman's ; he tells us that a pound of ſul- 
phur contains upwards of 15 oz, 6 drs. of pure vitriolic acid, 
28 of fegm, the inflammable matter, by which fo large a quan- 
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As to the earth, when waſhed and well dri- 
ed it weighed an ounce and near a dram, 
which is a little more than one fourth of the 
whole; it wou'd not vitrify in the ſtrongeſt 
fire, nor even when expoſed in the focus of the 
burning glaſs, until he added a little borax to 
it, and tnen it vitrified and became of a grey- 
ih brown color, which after it lay for ſome 
time in a moiſt place, was covered with a kind 
of verdigriſe. It was by this means he diſco- 
vered, that the metal it contained, muſt be 
copper, but in ſo ſmall a quantity that he ne- 
ver cou'd obtain it in its metallic form. 


To compoſe common Sulphur by re-uniting its 
Principia, and by ſubſtituting ſimilar Sub- 
flances, to recompoſe Sulphur, with ſome Con- 
jectures about the Formation of Metals, 1704. 


The fureſt means to diſcover the Nature of 
any ſubſtance is undoubtedly to analyſe it, i. e. 
to reſolve it into its principia; the fire that 
univerſal Agent the Chemiſt employs to de- 
compoſe bodies, will it is true ſeparate thoſe 
principia; but they become fo altered as ſcarce 
to be known for the component parts of the 
body or ſubſtance anahyſed; but whenever the 
operator can anahſe a body, i. e. reſolve it in- 
to its principia, and by reuniting the ſame 
principia together, recompoſe the ſame body, 

he 


7 tity of that moſt corroſive acid is, in all its properties ſo ſurpriz- 
ingly changed, amounting only to about a dram. Se: his Chem. 
p. 168 : 
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he may ſafely conclude he has compoſed ſuch 
a body anew ; this M. Genßroy did in the re- 
compoſition of common ſulphur. i 
M. Homberg in the foregoing "analyſts of 
fulphur, found it was compoſed of an acid, 
an inflammable matter and an earth, with a 
very ſmall pittance of copper. | 
This analyſis of ſulphur fo clearly inſtructs 
us in the manner ſulphur is formed in the 
bowels of the earth, as eaſily to imitate the 
ſame, either by uniting the principia, ſulphur 
by its analyſis affords, or by ſubſtituting other 
ſubſtances, ſimilar to thoſe obtained from ſul- 
phur by its analyſis. The univerſal acid meets 


ing with this inflammable matter every where 


in the bowels of the earth, ſoon incorporates 
with it, and with an alkaline earth, to be 
found alſo every where, forms that compound 
ſubſtance, we call ſulphur. 

Upon a ſuppoſition that this is nearly the 
manner ſulphur is naturally formed, M. Geof- 
froy took the vitriolic acid, the balſam or thick 
oil of ſulphur, obtained after M. Homberg's 
method, of each equal parts, he ſet them to 
digeſt for ſome time, he after added one part 
of Lixivium Tartari, and putting the whole 
mixture into a retort, and employing a ſtrong 
fire, ſome flegm came over and a little oil; 
when the veſſels were cold, he found in the 
retort a yellowiſh red ſubſtance, which when 
diſſolved in warm water, filter'd after, he 


pour'd 
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pour'd diſtilled - vinegar into it, which pre- 
cipitated a white powder, to all intents and 
purpoſes like common ſulphur; Lixiuium 
Turtari was here added to ſupply the place of 
the alkaline earth, which in the natural com- 
poſition of ſulphur is neceſſary. | 

Agreeable to the ſame principles, M. G 
Fray conjectured he might compoſe ſulphur, by 
employing ſubſtances fimilar to thoſe, ſulphur 
by its anahyſis yielded; he therefore took the 
 ouls of vitriol and turpentine equal parts, and 
ſetting them to digeſt, the mixture became firſt 
warm, and red after, exhaling an agreeable 
odor, nearly like that of the. eſſence of ci- 
trons; he afterwards added one part of the 
Lixivium Tartari, and by a ſimilar proceſs, 
obtained as good ſulphur as before, or as the 
common ſulphur of the ſhops. 

M. Geoffroy willing to abridge the operati- 
on, by employing an open fire, took ſome of 
the ſame compoſition, viz. oils of vitriol and 
turpentine, and Lixivium Jartari, and firſt 
exhaling the aqueous parts, he projected this 
dry matter into a crucible ; the mixture ſoon 
took fire, and at firſt exhaled the odor Fran- 
kincenſe gives upon burning ; but as the mat- 
ter continued burning, it ſoon after took that 
of brimſtone. M. Geoffroy employed with the 
ſame ſucceſs the acids of ſulphur and alum, 
which ſhe:vs the acid in ſulphur, and in alum 
is the ſame with the vitriolic acid. 


b 2. And 
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FR here M. Geoftroy conſidering that in 
the above proceſſes, by mixing an acid with a 
Iixivial Salt, he muſt neceſſarily have produ- 
ced a concrete ſalt, a vitriolated tartar, he 
imagined he might probably ſucceed full as 
well, by employing a vitriolated tartar, or any 


other concrete falt, compoſed with the vitrio- 


lic' acid: he - accordingly repeated the ſame 
experiments with the following concrete ſalts, 
vitriolated tartar, Coicothar, Glauber's ſalt, cal- 
cined alum, and any ſulphurious ſubſtance, 
ſuch as pit and charcoal in powder, fetid oils 
of plants and animals, and with every one of 
them compoſed ſulphur, in every reſpect like 
the common ſulphur of the ſhops. 

He put one ounce of colcothar and 2 drams 
of ſalt of tartar into a crucible in an open fire, 
and juſt as the matter was ready to melt, he 


added by little and little an ounce of ſpirits of 


wine ; the mixture immediately took 204 EX= 
haling at the ſame time the odor of brim. 
ſtone; when it ceaſed burning, he took the 
crucible out of the fire; he found in the bot- 
tom a yellowiſh red ſubſtance, which after ſo- 
lution, filtration, precipitated with diſtilled vi- 
negar a ſulphur, as in the former proceſſes. 
And here it is ſomewhat extraordinary that 
ſo ſubtile a phlegi/ton, as is contained in the 
ſpirit of wine, cou'd ſo ſuddenly i incorporate 
with a falt in fuſion 1 in an ing fire. : 


M. Geof- 
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M. Geoffroy's ſucceſs: in this operation ſug- 
geſted / to him, that he may ſubſtitute any o- 
ther inflammable matter in the place of the 
ſpirit of wine ; accordingly with petroleum, oils 
of amber, turpentine, fetid animal oils and 
any of the above concrete ſalts, he always made 
common ſulphur; but attempting to do the 
fame with decripitated ſea ſalt, and Lixivium 
Nitni, he did not ſucceed; he conjectures that 
this might be owing to ſome difference be- 
tween the marine and vitriolic acid; however, 
all thoſe experiments confirm M. Homberg's 
analyſis of ſulphur, viz. that it is compoſed 
of an acid, an inflammable matter and an 
earth. ae. 
Both Boyle and Glauber had before compo- 
ſed ſulphur; Boyle employed the oils of vitriol 
and. turpentine, which he diſtilled in a retort, 
he found in its neck, and adhering to the ſides 
of the receiver ſulphur; in this proceſs the 
ſulphur ſublimed, becauſe there was no lixivi- 
al ſalt employed, Whereas M. Geoffroy always 

employed ſome. $87 2904) 
iGlauber employed his /a/ admirabile and 
powder of charcoal, which he projected into 
a crucible, placed in an open fire; the mix- 
tute ſoon takes fire, exhaling a ſtrong ſmell of 
burning brimſtone; When the matter in the 
erueible was: diflolved in water, filtrated after, 
upon pouring diſtilled vinegar into it, a trus 

ſulphur is precipitated, 
| Glauber 
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Glauber by this proceſs cou d only inform 


us, that with his a adhirabile and powder. or 


charcoal we might compoſe ſulphur, But by 
M. Geoffrey's experiments we know the fame 


might be done, by employing the vitriolle acid 


and any other oil or inflammable matter. 

Glauber believed his ſulphur was contained 
in the powder of charcoal; Boyle objected te 
this, and inſiſted that the ſulphur both com- 
poſed, was in the ſalt employed ; but by M. 
Geoffroy's experiments, it is evident they were 
both miſtaken ; for their ſulphar was not con- 
tained in the ſalt or oil of vitriol alone, nor in 
the oil of turpentine or powder” of charcdal, 
but was the reſult of the combination of both, 
as both the analyſs and recompoſition of ſul- 
phur evidently demonſtrate. ETSY 

From the above experiments to recompoſe 
ſulphur, M. Geeffroy hazards this conjecture, 


that probably all metals are no more than a com- 
pound of the vitriolic acidg the phlagiſton, or in- 


flammable principle and a portion of earth. Iron 
he thinks, is undoubtedly compoſed of theſe 
principta ; the common crocus martis declares 
as much; its being foluble in water, proves it 


contains ſalt, the impreſſion theſe ſalts make 


on the tongue, leave no doubt of their being 


vitriolic ; laſtly, the promptitude with which 


this crocus takes fire; demonſtrates its contain- 


ing the inflammable prihtiple ; but what 


ſhou'd ſeem to put this matter beyond all 


GG doubt 
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doubt is, that M. Geoffroy inſiſts he really 
had compoſed iron; he took common argilla, 
and having reduced it to a powder, he made 
ſmall balls with it and linſeed oil; he put 
theſe balls into a retort, placed in a reverbera- 
tory furnace, where by the ſtrongeſt degree of 
fire, a moſt penetrating oil came over ; the balls 
remaining in the retort he powdered anew, 


and by ſeveral lotions with water he waſhed 
away the earth, and found after on the filter a 
black, heavy matter, which preſented to the 


magnet, proved its being iron by its adhering 
to it. 4 ir? [+ I's f 7 
But as M. Geoffroy had ſome doubts with 
himſelf, that this argilla might contain ſome 


particles of iron, as well as the caput mortuum, 
remaining after the diſtillation of the oils of 
vitriol and turpentine, and ſtill purſuing his in- 


quiries, he propoſed the year following this 


chemical problem, whether it is poſſible to procure 


aſhes, from either vegetable or animal ſubſtances, 
intirely free from any particles of iron. 


O the Formation of Iron, 1705. 


M. Gegſtroy having by the preceding expe- 
riments, compoſed ſulphur by re uniting its 


Principia, and from his ſucceſs therein; ad- 
vanced that iron is compoſed of the vitriolic 
acid, a ſulphur and an earth, fo he conjectu- 


red he might in like manner, artificially com- 


poſe iron, by combining its prinicipia, as he 
7 n 8 | | 7 | had 


Ne mam 
« (i LA as ds. — Ge * v Y 9 
5 pl _ \ : * 4 1 TI 
: * { - ”..4;4 " 1 * 
e ö 
5 N 1 


WA. Aw 3 %" * 


from, the Ro YAL ACADEMY. 123 


had done thoſe of ſulphur ; but ſuſpecting the 


ſubſtances he employed did actually contain 
ſome particles of iron, ſo with a ſcrupulous ex- 
actneſs he endeavored to procure aſhes, a meer 
elementary earth, devoid of all falts ; he 
therefore took care that the wood he employ- 
ed was neither ſawed nor cut with any iron in- 
ſtrument, nor burnt on, or in any of the ſame 
metal, nor the aſhes even ſtirred with an iron 


ſpatula ; he likewiſe had thoſe aſhes ſo often 
waſhed, as to deprive them of all their ſalts, 


ſo as nothing cou'd be ſuppoſed to remain on 
the filter but pure elementary earth; yet not- 
withſtanding all his exactneſs and care, he al- 
ways found particles of iron in all the ſeveral 


kinds of aſhes he procured; and as this was 


always the caſe, he began to reflect, that thoſe 
particles of iron did not actually pre- exiſt in the 
wood, plant or animal the aſhes were obtained 
from, but muſt be a new production, atiſing 
from the combination of the natural principia 
of iron, the acid, the inflammable matter, 
and earth, contained in all plants and animals, 
which, during the incinneration, are ſo united 
as to compoſe that metal we call iron; for M. 
Geoſtroy does not think it probable, that ſuch 
heavy particles as thoſe of iron, and which 
have ſo little affinity with the ſap, or nutriti- 


ous juice of plants, cou'd aſcend with it into 


the root, and circulate with the ſame, till it 


forms the flower, fruit or ſeed of the plant; 


Q 2 conſequently 
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eonſequently thoſe particles of iron, found in 
the aſhes of all vegetable and animal ſubſtances 
is a new production. Shou'd this artful forma- 
tion of iron prove to be true in fact, it might 
lead us to the diſcovery of the principia of 
othet metals, and in that caſe, the Phu opher” $ 
Stone might ceaſe being oy longer ſo great a 
myſtery. *. 

M. Lemery the fon happened at the ſame 
time to be Neat in making experiments. 
with iron; accordingly the year following, 
1706, he concludes from all the trials he made 
with iron, that it is compoſed; of a ſulphur, 
arty united with an eath, intirely eciu- 

ns from its compoſition all acigs whatſoever, 

: N for this reaſon; whenever iron meets with 
an acid; it; is then- intirely diſſolved, ceaſes to 
be iron, the vitriolic, nitrous and marine acid; 
nay, the acidum vagum in the air, diſſolves it 
and reduces it to a crocus; this being the. caſe, 
M. Lemery contends M. Geoffroy, never compo- 
ſed iron; for he always found iron ready made 
to his hand, i im all the ſubſtances he employed 
oil} of vitriol, every body knows, contains 
particles of iron, ſo do all other oils, the caput 
mortuum of honey and caſtoreum, after it is 
calcined in an open fire, is found to contain 
particles of iron; all therefore M. Geoffroy did 
was to {et thoſe-particles of. iron, contained in 
all bodies at liberty, and to diſſipate or con- 
ſume ſuper-abundant oil, which covered 
and 
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a fulphurious ſubſtance, all the experiments 
made, both in our furnaces and with the burn- 


glaſs do evidently demonſtrate, again, the 


particles of iron found in theaſhes of both ve- 


getable and animal ſubſtances, expoſed! to the 
fame burning-glaſs, exhibit the fame phens- 
mena, the filings of ſteel do, which * 
them to be equally iron. 

As to what M. Geoffroy objected, that thoſe 
—_— of iron are too maſſive, therefore too 
eavy to aſcend with the ſap- into the root ob 
the plant, and more fo to circulate with. the 
fame, tilb the flower, fruit or ſeed are formed, 
will'a 


iron ore, eaſily foluble in any acid, which 
then becomes a concrete body, generally _ 
known by the name of vitriol; where then 
is the difficulty to conceive, how this concrete 
ſalt, vitriol, whoſe baſis is iron, comes to pe- 


it is a known fact, that one grain gf vitriol 
(which, by. the bye contains one fourth only of 
iron), — diffolved in 92 16. grains of water, 
gives this Water both a color, and taſte, capa- 
ble of diſtinguiſhing the preſence of. vitriol ; 
this 43 of a grain of iron muſt be exceedingly 


Well dad! to become ſenſible, both to the 


eye and 8 in ſo great a quantity af water; 
where 


to have no weight, when we con- 
fider, that there is no ground deſtitute of an 


netrate and aſcend with the ſap, and circulate 
with the ſame in all the tubes of the plant? 
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where then is the abſurdity to ſay, that this 
lame ſolution of vitriol might, and does aſcend 
with the ſap, and circulate with it. in all the 
ſmalleſt tubes of the plant? ? 
But ſhou d it be till urged, that as the par⸗ 7 
tile of iron always retain their ſpecific gra- 
ſo they wou'd be always too heavy to a- 
end with the ſap, and circulate with the ſame, 
till it forms the flowers, fruit or ſeed, though 
they may be allowed to penetrate the roots of 
plants; in anſwer we defire it may be 
confidered, that the moſt fixed body we know, 
which refiſts the moſt violent action of fire, 
the earth, aſcends with the ſap,-and circulates 
with the ſame, in both- the flowers, fruit or 
ſeed of all plants, we therefore muſt neceſſa- 
rily-allow, that the particles of iron, ſolubie 
in any acid or fluid, are much fitter to aſcend 
with this ſap, and circulate with it, in both 
the flowers, fruit or ſeed of all plants than this 
fixed, inert matter, the earth. 


- e But 


Are not the virtues of chalybeate waters intirely owing to 
a highly attenuated ferruginous ore, kept ſuſpended in a pure 
elementary fluid, water? if this be the caſe, ſurely this ſame 
ferruginous ore. to obtain the deſired ends muſt not only; pene- 
rate the infinitely ſmall tubes of an animal body, but to evince 
its preſence, muſt add a momentum to the impelling fluid, in or- 
det to comminute the impacted, obſtructing matter, otherwiſe, 
it will not be eaſy to account, how chalybeate waters can even 
aſaſt in the removal of ſeveral chronical ,maladies : where then 
can be the abſurdity. to firm, that thoſe particles of iron do, 
not only aſcend with the ſap, but alſo circulate with the fame 
in all the tubes of the ſame plant; we therefore ſhou'd not be 
ſurprized to find particles of iron in the aſhes, either of vege- 


table or animal ſubſtances. 
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But further, when we conſider the great vo- 
latility of iron, how readily it ſublimes into 


flowers, and chat with a very ſmall degree of 


fire, we ſhall the more eaſily conceive, how 


capable it is to riſe with the Tap, and circulate 


% 


1 it in the ſmalleſt tubes in a plant. 
M. Lemery making ſome experiments with 
che filings of ſteel, diſſolved in the nitrous 


acid, experienced the great volatility of iron, 


and at the ſame time hit upon as curious a ve- 
getation of iron as M. Homberg has in his diſ- 
ſolution of filver. M. Lemery pour d upon this 
ſolution of iron, ſome of the lixivium tartari; 
the mixture ſoon began to ferment, ſwell and 


riſe, ſo as to cruſt over both the inſide and out- 
ſide of the glaſs the mixture was in, forming a 


moſt beautiful expanſion, reſembling the leaves 
and flowers of ſome of the ſpreading plants, 
ſuch as ivy, the vine, &c. | 

Why thoſe particles of iron do not become 
manifeſt till after the incinneration of the 
plant is, becauſe they are in too ſmall a quan- 
tity, in proportion to the other principles, tO 
appear in their own form; but when the fire 


has conſumed the oil, falt and fegm they are 


wrapped up in, they then maniteſt themſelves, 
and appear in their genuine form of iron. 


The good effects arifing from diſputes in 
learned aſſemblies, have already been taken 
notice of *, and perhaps were they more fre- 


quent, 
See Vol. I. p. 188, 
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quent, truth wou d be the fooner diſcovered ; 
- for the particular intereſt, each takes to ſupport 
what he had advanced, both raiſes and inlarges 
his deſire of coming at the truth; we have 
here ſeen the warm diſputes that aroſe between 
Meſſ. Geoffroy and Lemery, about the formati- 
on of iron, M. Geeffroy contending that an 
_ acid was a neceſſary component part of iron, 
M. Lemery as ſtrenuouſly denying it; for 
what deſtroys the very form and being of iron 
as iron, cannot with any color of argument 
be ſaid to be one of its neceſſary, component 
parts; all acids do this. M. Lemery goes fur- 
ther, and inſiſts that all the ſubſtances M. 
Geoffroy employed to make artificial iron with, 
did actually contain iron. M. Lemery conſiders 
thoſe ſubſtances one after the other, and firſt 
the argilla; he-calcined it in an apen fire, the 
poder preſented after to the magnet gave ma- 
nifeſt proof of its containing particles of iron, 
by adhering to it ; he took likewiſe the oils of 
turpentine, linſeed, olive, ſweet almonds ; 
theſe he diſtilled to draw off their finer parts, 
what remained in the cucurbit he calcined in an 
open fire, powdered and preſented to the mag- 
net, it gave the ſame ſigns of its containing 
particles of iron; and as to the oil of vitriol, 
every body knows it contains particles of iron; 
it is therefore evident to a demonſtration, that 
M. Geoffroy never compoſed one atom of iron; 


all he did was to unfold and make manifeſt 
| thoſe 
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thoſe particles of iron, that actually pre-ex- 
iſted in the argilla, and other ſubſtances he 
employed; and therefore to advance that 


thoſe particles of iron, found in the aſhes of 
all vegetable and animal ſubſtances, were a 


new production, made during their calcina- 
tion, by the union of their acid, oil and 
earth, is as if he ſhon'd ſay, that iron ex- 
traced from vitriol, for example, by the ac- 
tion of fire, was a new production, when 


we very well know, that vitriol did actually 
contain iron, before it was expoſed to the 


action of fire; therefore, the particles of 


iron, found in the one (the plant), were no 
more produced anew in the time of its calci- 


nation than in the other (the vitriol), during 
the action of the fire; the fire in both (the 
plant and vitriol), only diſſipates the volatile 
parts, the ſulphur or oil and the ſalts; the 
fixed part, the iron, remains in the afhes; 
conſequently thoſe particles of iron did actu- 
ally pre- exiſt in both the plant and animal 
before their calcmation. 


To conclude: had not the Nature of vi- 


triol been ſo well known as it is, he who 
upon analyſing it, ſhou'd find particles of iron 
in the caput mortuum, might with as good 
reaſon ſay, he had compoſed iron, as M. 
Geoffroy has to ſay, that the particles of iron, 
found in the aſhes of all ſubſtances were a 
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new production, during the time of their 
C Fry 
How concluſive ſoever thoſe arguments 
and experiments appeared, M. Geoffroy ſtill 
inſiſted (1707), that an acid was neceſſa 
for the production of iron, and that thoſs 
2417-00 of iron, found in the aſhes of all 
ubſtances after their calcination, were a new 
roduction; for all plants and animals are 
3 to contain the three neceſſary princi- 
ples, an acid, an oil, and an earth, and all 
the fire does is, to unite thoſe principles, as 
he had done in his former proceſſes. 
And as to what M. Lemery founded moſt 
his arguments on, that all the ſubſtances M. 
Geoffroy had employed, as argilla, oils, &c. 
did really contain particles of iron, is only ſo 
far true, as they do contain the above 
principles, neceſſary for its production, which 
by the action of the fire, become ſo united 
as to produce what did not really pre-exiſt 
in them, iron; and here, if thoſe particles of 
iron, found in the aſhes of all plants, did 
really pre- exiſt in them, before their calcina- 
tion, how comes it that thoſe ſame particles 
of iron, ſaid to be ſo ſubtilly divided, and 
mixed with ſo many different juices, as 
there are plants in which they circulate, are 
never found, in either their expreſſed juices, 
or in the waters diſtilled from them, ſeeing 
2 4 grain of iron, diſſolved in 221184 . 
| | | 0 
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of water, or divided into 88473 6 parts, ſtill 
remains ſenſible both to the eye and . palate, 
and with W of galls forms a light, we 
color. 

What M. Geoffroy grounds chiefly his con- 
jectures, relating to the production of metals 
on is, that the component parts of all plants 
and metals are eſſentially the ſame, vig. an 
acid, an oil and an wa conſequently that 
Art can both decompound metals, by ſepara- 
ting their principia, and reoompound the 
ſame, by ſubſtituting the principia of plants 
in the place. of thoſe the fire had deprived 
them of; and firſt, the principal mineral ſalts 
are nitre, ſea ſalt and vitriol, the ſame falts 
are found in plants; parietaria abounds with 


nitre; put upon a red coal, it fuſes as nitre | 


does. 
The fixed ſalt of carduus, mm kelp, 


and ſponge are known to contain a good 


deal of ſea falt, which cryſtalizes into cubes, 
and decrepitates when thrown into the fire, 
as ſea ſalt is known to do; the fixed ſalts of 
moſt plants, when calcined to a certain point, 
are known to exhale an odor of ſulphur, 


owing no doubt to the vitriolic acid in the 


plant, now rendered volatile by its union 
with the oil, or inflammable matter ; we 
may therefore conclude the ſame of all the 
other ſalts of plants: for volatile ſalts are no 
more than thoſe-ſame fixed falts deprived of 
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their moſt maſſy, earthy parts, and united with 


ſome inflammable matter; and it is very pro- 
clan 
from plants, are eſſentially of the ſame Na- 
ture with the mineral acid; the only difference 
is, that theſe acid juices had been greatly di- 
vided in the plant, and intimately mixed with 
the ſulphur or oil of the ſame, which it does 
not eaſily quit; the acid of vinegar might 
therefore be properly ranged among the mi- 
neral acids; the only difference lies here, the 
acid in the vinegar is extended in a great 
deal of flegm, and intimately united with an 
oil, which however might be ſeparated from 
it; a proof of this, if you — comer in 
the acid of vinegar, ſeparated from its oil as 
well as it can be, you will have as fine blue 
eryſtals as if the vitriolic acid had been em- 
ployed; it therefore evidently appears, that 
the ſalts, in both plants and minerals, are 
eſſentially the ſame, as is their ſulphur; for 
as M. Geoffroy. before experienced, with 


any oil, whether obtained from vege- 


table or animal ſubſtances, and any acid, 


whether vegetable or mineral, ſulphur might 


be made *; it is this ſulphur, the phlogi/ton'of 

all bodies, that renders metals fuſible and 
malleable, 7. e. conſtitutes them metals; an- 
timony which in its own Nature, approaches 
neareſt to a metal, when calcined in a dark 


E 
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place, will caſt forth blue vapors; a proof of 
its containing ſulpbur, and what is m 


when this ſulphur is conſumed, it loſes its 


metallic form, becomes a gray catx, and by 
putting it into fuſion in an. open fre, it be- 
comes a vitrum, in the place of the metal it 
was before the calcination ; wou'd you rege- 
nerate this vitrum, reſtore to it the ſulphur it 
loſt; add either tartar or powder of charcoal, 
or any other vegetable or animal oil, and it 
will become antimony as before. 

The ſulphur of antimony might be eaſily 
had, by diſtilling it with corroſive ſublimate; 
this ſulphur quits the metallic earth of anti- 
mony to join the mercury in the corrofive 
ſublimate, and forms with it a cinnabar of 
antimony, while the above metallic earth; 
Jed to the marine acid in the ſublimate 

over, and forms the butter of antimo- 

; the earth here precipitated is the powder 
of "Als aroth, which if put into fufton in a 
e ecbaics: a vitrum, being totally de- 
prived of all its ſulphur; but by reſtoring its 
ſulphur, it is regenerated, and becomes an- 
timony. FOR > 

By this analyſis of antimony it appears, 
that it is compoſed of an acid, an inflamma- 
ble matter; and a vitreſcible RY | 

- Chemiſts divide metals into perfect all 
imperfect; the perfect are ſo called, hecauſe 
their component parts are . cloſely united 

- that 


* 
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thy the aQion of our ordinary fire cannot 
arate them; theſe are gold and ſilver. 
Thott of the imperfect g s on the contra- 
ry are ſo looſely united, that the fire of our 
furnaces N ſeparates them ; theſe are 
iron, cop 5 f cad and tin; in theſe imper- 
fect metals the pblogiſton i is very viſible; nitre 
will throw them all into a for; iron ſeems 
to contain the moſt of this phlogi/ton, copper 
the next, and lead after; but of all the imper- 
fect metals, tin contains leaſt of this phlogiſton. 

This ſame phlogi/ton becomes ſenſible, by 
burning any of the filings of theſe imperfect 
metals in the flame of a candle ; thoſe of iron 
caſt a ſparklirig, bright flame, forming as they 
fall, little balls half vitrified ; the filings of 
copper do not ſparkle as thoſe of iron, but 

they take. fire, and caſt a bluiſh flame ; the 
— filings of tin burn likewiſe, the vapor they 
emit, ſmells like burning orpiment ; the fi- 
lings of lead emit fewer vapors than thoſe of 

| tin, but both caſt a bluiſh flame. 

All theſe imperfect metals expoſed to the 
action of fire, are readily converted into a 
calx; they then loſe their metallic form, and 
as readily recover it, upon adding any oil or 
inflammable matter to them; crocus martis 
for example, with linſeed oil, put into a cru- 
cible, placed in an open fire, is ſoon regene- 
rated, becomes both fuſible and malleable, 
theſe * the true characteriſtics of all 2 

tals; 
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tals; the calces of the other metals may be 
regenerated after the ſame manner. Theſe 
experiments clearly evince, that the princi- 
cipia of metals do not differ eſſentially from 
thoſe of vegetables, that in both they are no 
more than an acid, an inflammable matter, 
and a vitreſcible earth; this phogi/ton is ſo in- 
timately united with the other principia in 
both gold and ſilver, as not to be ſeparated 
by the action of our ordinary fire; but when 
expoſed in the focus of a large burning glaſs, 
it then becomes ſenſible, and exhales in blue 
vapors *, whereas this ſame phlogr/ton is but 
feebly united with the other principia in the 
imperfect metals, and leaſt of all in antimony 
and common brimſtone ; and as the calces 


of all metals, when expoſed to the action of 


an open fire, will vitrify, and may as eaſily 
be regenerated, and reſtored to their priſtine 
metallic form, by adding any oil, or. inflam- 
mable matter to them, fo after the ſame 
manner, iron is produced, by adding linſeed 
oil to the argilla; the particles of iron in the 
argilla are thereby regenerated ; and cou'd 
we diſcover all the other metallic earths, they 
might be alſo converted into metals by the 
like proceſs, by adding ſome oil to them; 
conſequently thoſe particles of iron, found in 
the aſhes of both vegetable and animal ſub- 
ſtances, were there produced anew, and af- 


ny ter 
*The matter ſhou'd be laid on a coppel. and not on char- 
coal, which wou'd always ſupply the phlogiſton. 
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ter the ſame manner, from the b 
of the vitreſcible earth, the acid, and oil of 
the plant or animal, which during the action 
of the fire, are converted into iron; the arti- 
 fieial production therefore of iron is beth pot: 
' ſible and true in fact. 

M. Lemery the year following (1 708) re- 
famed the ſame ſubject, and ſo ſatisfactorily 
anſwered every objection of M. Geoffroy's, 
that it remained a given up point, that by all 
his proceſſes, he never compoſed iron; in 
the "art place, M. Geoffroy confeſſes argilla 
contain ſome particles of iron; this alone, in 
M. Lemery's opinion, ſhou'd convince M. 
Geoffroy, that the addition of linſeed oil to 
argilla, was not the cauſe of this greater 
quantity of the particles of iron he after- 
Wards found in it; he ſhou'd firſt prove that 
the linſeed oil contained no particles of iron; 
this he never will be able to do; but what 
happens in this experiment is this: the Oil, 
by the action of the fire, opens the argilla, 
and as it burns and exhales, it carries off 
thoſe acids before concealed in the pores of 
this argilla; the particles of iron, pre-exiſting 
in the argilla, being now freed from thoſe 
acids, more of them appear than wou'd o- 
therwiſe without ſuch means, for proof of 
this, M. Lemery diſſolved ſome filings of 
ſteel in the vitriolic acid, ſo as to render them 
incapable os being attracted 1 2 the magnet; 

he 


- 
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he put this ſolution into two erueibles, hoth 
laced in an open- fire; to the one he adde 
2 oil, wich ſoon converted it into a 
black powder, this preſented after to the 
magnet, gart the uſual ſigns of its containing 
5 of iron, whilſt the matter in the o- 
ther crucible! required to be put into fuſion to 
manifeſt the fame thing. 
This proceſs clearly proves what was often 
before obſerved, that all the oil did, both 


here and in M. Geoffr os experiment, was to 


promote the fiſon of the filings of ſteel, and 
as it exhaled, to carry of the acids in both 
M. Geoffroy s argilla and in thoſe filings. 

But further, we know how much iuflass 
mable ſubſtances contribute to calcin both 
metals and ſalts; nitre, fot- example, never 
ſo thorough calcines as when ſome ſuch: ſub- 
ſtance is employed, ſuch as the powder: of 
charcoal; we likewiſe: know, that ſome clie- 
mical preparations become much leſs corro- 
ſive, by burning ſpirits of wine on them, and 
among others the arcunum corrallinum; tlie 
ſpirit as it burns, carries off a good deal of 
the acid employed in making the arcanum, 
wherefore tho the argilla did not appear to 
contain ſo many particles of iron, before the 
addition of the linſced- oil as after, yet M. 
Geoffroy coud not from thence: reaſonably 
X . that this greater quantity of parti⸗ 
cles of iron was compoſed anew. 

Vor. IV. 8 It 
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It is well known, that ſome ores abound, 
oe in more, and ſome in a leſs: uantity f 
thoſe particles of iron; but what is very ſin- 
gular, and here well worthy our ban 
on is, that thoſe leſs rich ores, hen in pow- 
der, and preſented to the magnet, appear to 
contain more particles of iron than the rich- 
eſt eres; the reaſon is this, the rich ore is inti- 
mately united with ſulphurious, ſaline and 
other parts, which ſo cloſely ſhut up its 
ores, as to elude all the magnetic matter's 
ower of acting upon it, whereas in the les 
ich ore, the particles of iron are almoſt quite 
naked; the magnetic matter has therefore 
the greater power to act upon them. 
It hence evidently appears, that tho a ſub- 
ſlance when preſented in its natural ſtate to 
the magnet, might appear to contain but few 
particles of iron, yet after it had been calcin- 
ech its pores had been opened, and after the 
ſuperabundant acids had i exhaled and were 
carried off, when preſented in this Rate to 
the magnet, if it thou'd appear to contain 
more particles of iron than before the ope- 
ration, it cannot 'be. reaſonably inferred, that 
this greater quantity of particles of iron is 
a/new production: and this comes exactly to 
M. Geoffroy's argilla, which before its calci- 
nation with linſeed oil, manifeſted but few 
particles of. 1 iron, but a good deal after. 


And 


PF 
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And now to colrie to: M. Geoffr oy's' ;objec- 
tions, he defires-to know-how comes it that 
thoſe particles of iron, diſſolved in the juices 
of plants are not there decompoſed: Keilg 
the water alone is capable of 8 — 

tion of iron? 2155 Mö 

M. Eemery thinks it Gificient; to ififorr 
M. Geoffroy, that he never pretended! that 
the particles of iron aſcended with the ſap 
into he plant, in its metallic form, as iron; 
but only 3 in the form of à conerete ſalt, of 
vitriol; and as M. Geeffroy: acknowledges 
that the particles of iron, contained in vi- 
triol, are not d but do ſtill remain 
particles of iron, ſo. M. Lemery. apprehends 
M. Geoffroy ſhou d admit, that thoſe particles 
of iron in that concrete ſalt, vitriol, which 
aſcend with: the ſap into the plant, ſhou'd 
not be decompoſed, but ſtiot' d ahways re- 
main particles of iron, as he e they 
remain in the vitriol. 

Again, M. Geoffroy * to boden have it 
comes, that thoſe: particles of iron, we ſup- 
poſe pre-exiſting in the- juices of plants, ne- 
ver manifeſt themſelves; either by the taſte, 
or by mixing the powder of galls with them, 
as we ſee x of a grain of iron, diſſolved in 
12 Paris pints (22 1184 grains) of water viſi- 
bly retains both the color and taſte of iron, 
and with powder of Galls produces a light 


1 
„ By 


tis is caſily accounted for; — 
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By this very query, M. Geoffrey acknow- 
ledges that the partioles of iron contained in 
the ditrio/, are not but remain 
ſtill iron; but to come to the point, the acid 
contained in the acid juices of all plants is ſo 
intimately united with the other principles, 
the oil and earth of all plants, as to prevent its 
manifeſting itſelf, or appearing in its Natu- 
ral, genuine form, even as the poignant 
acid, contained in ſugar never appears, 
till it is ſeparated from its oil, which cover- 
ed it; and as to thoſe acid juices not chang- 
ing color, upon the addition of the 7 
of galls, ms to yhat happens 
mixing the ſame powder with + of ag a ef 
iron, diſſolved in 12 Paris pint — 
weder of 
galls acts as an abſorbent; when therefore it 
is mixed with ſubſtances, that contain the vi- 
triolic acid; it then attracts this vitriolic a- 
cid; as having a greater affinity with it than 
its metallic baſis has, the ee of iron, 
now abandoned by their ſolvent acid, preci- 
pitate, and ſo change the color of the wa- 
ter; we cou d not reaſonably expect the fame 
ſhou'd. happen; when this powder of galls is 
mixed with thofe acid jnices of plants, where 


this vegetable vitriol is ſo intimately united 


with the other a * the — its oil 
and earth. = 


o 
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To illuſtrate this matter, M. Lemery pu 
folutich of vitriol into three different gates 
to the 1ſt; he added a little aqua fortis, to the 
2d, the marine acid, and to the zd, the vi- 
triolic acid; he put to every one of thoſe ſo- 


lutions ſome of the infuſion of galls, which 


made no kind of alteration in the color of 
any of them; the vitriolic acid may therefore 
be ſo enveloped, and concealed as not. to ex- 
hibit any fign of its being contained in fach 
— upon the adding the powder of 
galls; and why may not this be the caſe, 

when the fame powder of galls is added to 
che acid juices of plants? 

But further to clear up this matter, M. 
Geoffroy eonfeſſes argilla contains ſome parti- 
cles of iron, he alſo confeſſes it contains a 
vitriohc acid; we may therefore conclude it 
contains vitriol, which is a compoſition of the 


vitriolic acid and iron: Now, M. Lemery 


poured an infuſſon of galls upon a ſolution 
of argilla, mixed them well together, and left 
them for ſome time in that ſituation; yet no 


change was made. Now, as the infuſion of 


galls had no effect upon the particles of iron 
in the argiiin, how cou d M. Geoffroy expect 

the ſame infuſion cou'd have any effect on 
thoſe acid juices of plants, where probably 
the particles of iron are by far more encum- 
bered with other ſubſtances than __ are e- 
ven in the argilla. 


But 


142 Mtnyrcat Ess Ars, Sc. 


But further, M. Grogroy donfeſſes that the 
principal mineral ſalts, ſuch as nitre, ſea ſalt and 
vitriol are contained in plants; he muſt like- 
wiſe confeſs thoſe plants contain iron; for 
vitriol as vitriol neceſſarily beſpeaks iron, 
whofe bis it is, and which it ever contains, 
as long as it remains vitriol in M. Geoffroy's 
own opinion: But 2dly, M. Gevffroy ranges the 
acid of vinegar among the mineral acids; 
now, as the acid of vinegar is obtained by 
diſtillation, by the help of fire from vegeta+ 
ble ſubſtances, and yet is not by him pre- 
tended to be a new production by fire, why 
ſhou'd the particles of iron, extracted from 
the fame vegetables, be confidered as the pro- 
duct of the ſame agent (fire)? this wou'd 
ſeem to involve a contradiction; for if the 
vitriolic acid be allowed to aſcend with the 
ſap into the plant, why ſhou'd not its 6%, 
iron, be alſo allowed to aſcend with the ſame 
ſap, at leaſt in the form of vitriolſ;ʒ; h 

What probably happens here is this: Both 
the vitriolic acid and its ferruginous beſts 
aſcend together with the ſap into the plant 
in the form of vitriol; when this plant comes 
after to be analyſed; this acid and ferrugi- 
nous bafis' are then diſunited; and obtained 
feparate; ſome thing ſimilar to this is obſer- 

vable in thoſe acid juices, obtained by ex- 
preſſion from plants; this acid, diſengaged 
from its ferruginous baſs,” and at liberty, 
Joins 


— 
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joins the oil and J fem in the 
thoſe acid juices; all this while = ferrugi- 
nous particles remain with Wy feces, and 

wou'd" ever remain there concealed, had not 
the fire diſſipated what remained of the vi- 


triolic acid, by which JEANS thoſe Particles 


of iron become manifeſt. 

This is further ducidated by conſidering, 
that neither thoſe p * and reduced 
to powder, nor even vitriol calcined into a 
white or red powder, when preſented to the 
magnet, exhibit. any ſigns of their containing 


particles of iron, — both the vegetable 


and mineral vitriols, in that ſtate, are too 
much encumbered and enveloped with acids, 
which will ever prevent the magnet's acting 
on the ferruginous particles contained in 
thoſe powders; but when the fire has de- 
prived both thoſe vitriols of their abundant 
acids, then thoſe ferruginous particles will 
maniteſt themſelves in their genuine metal- 
lic form. 

What happens upon the calcination of 


plants is pretty nearly the ſame ; all plants 


abound more or leſs in a ſulphurious, inflam- 
mable matter, as this matter burns, it carries 
off the abundant acids; the ferruginous par- 
ticles, now freed from thoſe acids, manifeſt 


themſelves after in their aſhes; but as in the 


analyſis. of vitriol; the particles of iron loſt 
the beſt part of cheir — ſulphur, which 
ren 
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rendered them malleable, ſo the particles of 
iron in the plants, loſe alſo their native ſul- 
phur in their caleination; conſequently the 
particles of iron in both the vitriol and 
plant, are reduced to the ſame condition, i. e. 
become leſs malleable, reſembling herein the 
ore of the magnet, tho they ſtill remain iron; 
for by all the tryals made on both by the 
burning-glaſs, the particles of iron in both 
are eſſentially the ſame. 1 1 
Now, to reſtore unto thoſe particles of 
iron their priſtine, metallic. ſtate, their duc- 
tility, by the addition of ſome inflammable 
matter, cannot with any color of reaſon be 
called a new production of them; for tho 
thoſe particles of iron became leſs malleable, 
i. e. leſs ſulphurious, yet they ſtill remained 
iron, juſt as much as gold or ſilver, diſſolved 
in their reſpective menſtrua, ſtill remain gold 
and ſilver, tho while in that ſtate they are 
no way malleable. Now, iron might loſe its 
malleability two manner of ways, and all 
this while remain iron; firſt when it. is diſ- 
ſol ved by ſome acid, which will always keep 
its parts too far aſunder, and by that means 
prevent their neceſſary union; and 2dly, 
when the fire has deprived it of its native 
ſulphur or- phlogs/fton the true cement of all 
metals, iron no longer remains malleable, 7. e. 
it will no longer flatten under the hammer; 
but even in this ſtate, it does not ceaſe to be 
197 Iron ; 
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iron; for it is even now attracted by the 


magnet, which in M. Geoffroy's own opinion, 


is ſafficient to charaQerize it iron; hy then 


ſhou'd it become leſs iron, by becoming leſs 


malleable, no more than a loaf of bread, 


which hot from the oven, is both {oft and 
malleable (if we may be allowed, the expreſ- 
ſion), by reaſon of the quantity "of aqueous 

arts it then contains; but 'when this fame 
foar is kept for ſome time, it loſes thoſe a- 
queous parts, which made it ſoft, and eaſily 
moulded into any form, and becomes after 
eaſily reducible into a farina-; 3 Will then any 
Oe "Cas tha 
ceaſes to be bread? no body ſurely can; and 
by parity of reaſon, thoſe. particles of iron, 


Which were deprived of their native ſul phur, 
the cement of all metals, by the action of ftp, 
cannot be ſaid e iron; it maſt 


* 
o 9 # & 


this M. ping _ not hitherto — able to 


do; and this muſt confirm what M. Lemery 


in his preceding memoir advanced, that M. 
Geoffrey neither decompoſed nor compoſed 


x iron. 0 


We maſt therefore for the: preſent lay: aſide 
all our flattering hopes of being able 97 
ally to compoſe. . N 


Vol. V. 1 e at 4 Na- 


* 


this loaf, in this dried Rate, 
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M. Lemery the father had given him a ſalt, 
been at the foot of Mount Veſuvius, called 
y the natives a natural ſal ammoniac ; it was 
both compact and heavy, inwardly very 
White, of a cryſtalline form, wou d not de- 
liquiate in the air, was without ſmell, of a 
faltiſh, acrid taſte, very like that of the ſa] 
ammoniac of the ſhops. _ 

M. Lemery made many experiments with it; 
for with it and three parts of the ſpirit of ni- 
tre, he made as good an aquaggegia as if he 
had employed the fal ammonic of the ſhops; 
he diſcovered other qualities peculiar both to ſal 
ammoniac, and common ſalt, nor ſhou'd we 
be ſurprized at it ; ſal ammoniac, every body 
knows, contains, beſides a volatile alkali, com- 
mon ſalt. M. Lemery looks upon this ſal am- 
moniac to be a foſſil ſalt, ſublimed by ſub- 


terraneous fires to the top of Mount-Veſuvius. 
A further Inquiry into the Nature of this Salt. 


A ſalt exaQly like this of Mount-Veſuvius, i is found ſub- 


med in the clifts of rocks, and on the walls and tops of 


certain huts, the inhabitants of Mount-Taurus, ſituated in 
the eaſtern part of Per/ia, raiſe there for that purpoſe ; 
but the late experiments made with this ſalt of Mount- 
hn leave no room to doubt of its being a genuine 

ammoniac, the extraordinary erruption of Mount- 
7 eſuvius, that happened in 1737, ſupplied ſuch quantities 

this falt, as induced the Academy at Naples, to direct 


Sol of their members, to make the proper inquiries and 


> - experiments, 


| 


— 
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experiments, in order to diſcover the genuine nature of 
thoſe ſalts; this gentleman conſidering, that all ſalts in 
cryſtallizing, conſtantly aſſume, one certain, determi- 
nate figure, viz. ſea ſalt concreting into cubes, vitriol into 
rhomboidal parallelopipedons, alum into octoëdrons, . nitre 
into rectangular . priſms on hexagonal baſes, ſal ammoniac 
elegantly reſembling the branches of a tree, -imagined if 
the ſalt of Mount - Veſuvius contained any of thoſe ſalts, 
they wou'd appear after their cryſtallization ; according- 
ly he found, that this ſalt in its cryſtallizing, left on the 
ſides of the veſſels, ſmall parcels of cryſtallized ſalts, 
which viewed thro? a microſcope, reſembled a tree with its 
branches (the conſtant figure of ſal ammoniac), on the 
ends of which appeared ſeveral pyramids, of an irregular 

figure, but very ſharp pointed, and between theſe branches 
were interſperſed, in, ſome places, a group of priſms, in 
other places, ſome ſmall cubes. - „ 

Whence he inferred, that the aforeſaid ſalt was a genu- 
ine ſal ammoniac, interſperſed with inſenſible portions of 
nitre and ſea ſalt. This he there tells us, coincides with the 
ſentiments of the Royal Academy in 1705, with thoſe of 
Tho. Cornelius in his progymnaſma de ſenſibus, of. Dom. 
Gulielmini in his treatiſe de ſalibus, of Boerbaave in his 
Chemiſtry, and with that of many other writers, 

But for a further elucidation of this matter, he tells us, 
1ſt, he mixed ſome of this ſal ammoniac with the ſpirits of 
vitriol and ſalt, without producing the leaſt fermentation ; 
he likewiſe put ſome of it into lixivium tartari, but cou'd 
perceive no ebullition, all which do evidently prove it to 
be a neutral ſalt, 2dly, thrown on a red-coal, it did not 
crepitate like ſea ſalt, but boiled and ſwelled, and upon 
evaporating it after, it dried up, 3dly, he found it more 
efficacious in cooling of liquors than any falt known ; for 
it lowered the liquor in the thermometer 43 inches, 
which is 21 lines more than the ſal ammoniac of the ſhops 
did in M. Geoffroy's experiments “, 4thly, when put round 
a veſſel full of water cooled with ſnow, the water freezes 
and grows hard in a very ſhort time, <thly, mixed with 

als | 1 72 TR _ + blood 
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blood newly drawn, it diſſolves and keeps it diſſolved fot 


24 hours, 6thly, # ſolution of this falt, injeQed into the 
vein of a dog, it firſt produced tremors, then univerſal 
convulſions, and laftly death. 

#thly and laftly, he verified M. Lemery's experiment, by 
355 with it and ſpirits of nitre an aqua regina, equall 
as if he hac 8 the ſal ammoniac of the ſhops. Phi]. 

1 

Theſe Ep cent wig tor ever eſtabliſh the exiſtence 
of a natural ſal ammoniac; and indeed, when we conſi- 
der how the ſa! ammoniac of the ſhops is artificially made, 
we ſhall eaſily conceive, how it may be naturally form's, 
by the Chemiſtry of Nature, in the bowels of the earth, 
as all other foi falts are formed; all that is requiftte for 
this purpoſe is, to combine a mineral volatile acid with an 
animal volatile alkali. 

Now, we know that the earth Wound every where 


with this mineral acid (the Univerſal Acid; ) we likewiſe 


know that a great many worms, and other inſects, dwell 


and live under, as well as on the furface of the earth; 


where then is the abſurdity to ſuppoſe, that thoſe worms, 
inſeQs, eſpecially thoſe who live near oulcanos, are calci- 
ned by thofe ſubterraneous fires ; this Univerſal Acid, meet- 
ing with thoſe calcined animal falts under the ſurface of 
the earth, forms with them a true natural {al ammoniac, 
nearly i in the ſame manner it forms a vitriol, alum, com- 


mon ſalt, as it happens to meet with the. matrix of the one 


or the other of Of foſſil ſalts. 

We ſhall ſee hereafter (of alum) that the baſis of alum, 
hitherto looked upon to be a calcarious earth, is either an 
animal or vegetable alkaline earth, hn oy by fuch ſub- 


terraneous fires. 


Of the different Kinds of V. itriol, 1 70. 


Such medicines as are uſed internally, can- 
not be too well examined; vitriol is one of 
thoſe; there are five kinds of it in the ſhops, 


the green, which is our copperas, A light blue, 
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a White, a red, and a deep blue, commonly 
known by the name of Cypreſs, or Hungarian 
vitriol ; this laft is compoſed of the vitriolic 
acid, and fore particles of copper; the ana- 
tifs of all the other different kinds of vitriol, 
ſufficiently prove they are compoſed of the 
ſame vitriolic acid, and ſome particles of iron; 
theſe only are ufed internally, every one of 
which will make ink with galls, Sc. a 
proof of their cantaining particles of iron ; far 
neither the Cypreſs or Hungarian vitriol, nor 
the vitriolic acid, will make ink with any ve- 
getable aſtringent ſubſtance, ſuch as galls, ſu- 
mach, balluſts, pomgranate prels, &c. whereas 
iron diſſolved in any acid, v2. vitriolic, ni- 
trous, marine or vegerable, will always make 
ink with any vegetable aſtringent ſubſtance. 
Ho thefe vegetable aſtringent ſubſtances 
act upon a ſolution of iron in any acid, M. 
Lemery conſectures is by acting the part of an 
abforbent, by attracting the acid, joined to 
the particles of iron; this acid having a grea- 
ter affinity with abforbent than with metallic 
ſubſtances (ſee tab. of affinities), the ferrugi- 
nous particles, now releaſed from this acid, are 
diſperſed in the vegetable aſtringent infuſion 
they were let looſe in, and are there ſuſpended 
by the ſulphurious parts of the ſame infuſton 3 
ſo as to form that black liquid we call ink; 
that it is the ſulphurious parts of theſe vege- 
table infuſions, that keep the particles of iron 
| ſuſpended 


Sides 
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ſuſpended, ſo as to make ink, is ſufficiently 
evinced by other, vegetable ſubſtances not ma- 
| king ink with a ſolution. of iron, till ſome 
ſuch ſubſtance is added; gum-arabic being fo 
eaſily ſoluble in water, is what is uſually ad- 
ded to ſuch ſubſtances, which effectually keeps 
ſuſpended thoſe particles of iron, which from 
their ſpecific, gravity, wou'd ſoon precipitate 
and leave the infuſion as it was before the 
re. 5; 

As all our experiments ſhou'd ultimatel 
tend to the diſcovery of the medicinal virtues 
of ſuch ſubſtances, as are to be employed in 
medicine, ſo M. Lemery's view in the above 
experiments was to diſcover, whether ſuch ſub- 
ſtances, as are fitteſt to make ink with vitriol, 
are alſo thoſe, experience has taught us to be 
the moſt effectual to thicken our juices, brace 
and wind up our relaxed fibres, blunt and ob- 
tund the acrimony and /7:mulus of thoſe ſour 
juices, weak feeble habits are troubled with; 
and ſuch he found the pomgranate peel, baluſts, 
fumach, ' roſes, acorns, oak leaves and bark, 
galls, &c. to be; he alſo poured a ſolution of 
vitriol on an infuſion of ſeveral purgative 
plants, as ſena, manna, agaric, jalap, colo- 
eyntb, tobacco, black and white bellebor root, 
- which ſuffered no change or alteration, ow- 
ing to theſe ſubſtances not containing abſorbent 
and ſulphurious particles, capable of attracting 
and ſuſpending the particles of iron, 800 
a | neceſ- 


2 „ I Wc cj 
neceſſary to make ink; but in their place they 


abound in active falts, which produce all 


their known effects, by ſtimulating the fibres 


of the ſtomach and bowels; whereas he 


found both rhubarb, and myrobolans wou d, 
with the ſame ſolution of vitriol, make ink, 


which evidently ſhews that they are, notonly 


gentle purgers, but aſtringents alſo ; which is 


likewiſe confirmed by daily experience. 

This obſervation wou' d incline one to think, 
that ſuch vegetable ſubſtances as are proper to 
make ink, might likewiſe be endued with the 
greateſt aſtringent quality ; M. Lemery offers 


it only as a conjecture, which ſhou'd future 


obſervation confirm to be true in fact, wou'd 
be of the greateſt importance in practice, as it 
wou'd aſſiſt, and guide us in the choice of ſuch 
aſtringent medicines, 


The Analyſis of Cows Livin, 1707. 


The urine every body knows is the ſerous 
parts of the blood, together with ſome of ite 
ſulphurious and ſaline parts, which in often 


circulating with the blood, it has ſeparated and 


carried off with it ; the urine of all animals, 
on account of thoſe ſalts,” muſt be aperitive 


and gently purgative, and is often attended 


with ſucceſs in recent obſtructions. The-urine 
of ſuch animals as live intirely on graſs, is the 
beſt, being a ſaline extract of thoſe vegetables 


the animal wok! in for his food; of all others, 
COWS 


from the Rovar AcA DEM. 151 


* . 
— 
— — m — 
— 2 —=> 4 
— — — — — 
2 2 —— — — -——- —_— 
2 1 — — —— j 
— — — OY 


— 
r ro 2 — 
1 — — 2 — wid — * - 4 2 - — 


5 * 
IS on — I —— — 
3 ˙ og, — 


. 1 
r 
2 — 
— — "ov 
- 


= 
b k 22 — * 2 N 
— — - 


— ww 828282 3 
a * 222. — 


———— 


* : 4 
N . 
= 4 -- 


cours urine is leſs acrid, by reaſon of all ani- 
mals, the cow is the gentleſt. bil 
But even in cows, there is a choice ; a heal. 
thy, young cow is. preferable to a meagre fick- 
| ly one; again, the urine of a cow fed on ſweet 
herbage, is vaſtly preferable to that fed on 
garbage, withered leaves, or even on bran, 
cats, hay, &c. the proper ſeaſon is the ſpring ; 
for then all the herbs are growing ; the urine 
will therefore partake the more of their medi- 
einal virtues. | 
| I kde medicinal uſe of urine has been lang 
- known; the Germans have had it in uſe a long 
. the Phiſicians of Straſbourg revived its 
_ uſe lately, the French took it from them, and 
ſoon after it came into great vogue, the method 
the Pariftans uſed, was to drink 2 or 3 half 
pint glaſſes every morning, at a quarter of an 
hour's diſtance between each glaſs ; they took 
a meſs of broth after the zd glaſs, obſerving 
to walk gently the . they took it; 
they ſtrained it thro' a linen rag, for cleanlineſo- 
ſake ; they continued its uſe 10 days or longer, 
as they had occaſion; for it was found to be a 
good . ue and diuretic, 
M. Lemery, the father gave it with ſucceſ⸗ 
in the e arqpſy, aſthma, gout, ſciatic 
and hypocondriac caſes; he adviſes the patient 
to go to the field to have it freſh, —— he 
has nothing to hinder him ; he thinks it may 
do hurt in too hot weather; it not only purges 
then too violently, but alſo occaſions Gar 
thir 


i 1 * 
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it diſagreed more or leſs with meagre, bilious 
habits, or with replete bodies; he alſo wou'd 
adviſe to give ſome gentle purge, and even to 
draw ſome blood, eſpecially in replete bodies, 


before they did begin or enter upon a courſe of 


-urine drinking, tuch preparation being here as 
neceſſary as it is upon entering on a courſe of 
mineral waters; thro' a neglect of ſuch pre- 
paration, the urine wou'd often - vomit, and 


then it wou d not purge, in which conſiſts its 


chief virtue: 

M. Lemery in order to render urine leſs dif- 
agreeable to ſome delicate habits, diſtilled it; 
he gave two half pint glaſſes of this diſtilled 


urine to a patient; it purged him leſs only 


than the undiſtilled urine did. 

The Analyſis of Millepides, 1709. 

Millepides are inſets ſo well known as not 
to require a deſcription ; they are of two kinds, 
the domeſtic and wild ; thoſe found in vaults, 

nder ſtones ar wood, are larger than thoſe 
= in the fields, or in the trunks of trees ; 
both kinds are viviparous ; the domeſtic mille- 
peaes, as containing a greater quantity of a ni- 
trous ſalt, are preferable to the wild in all ne- 
phritic colics, jaundice, ſcrapbula, pokes ; by 
diſtillation they yield a volatile fa 


t, in 1 
A F like the volatile ſalt of vipers, which 


oL, IV. U may 
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thirſt and heat ; but he obſerved it agreed then 
much better with fat, foggy p ople > Whereas 
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may therefore be ſubſtituted in its place, and 
given in the ſame doſe, in all ſuch caſes where 
that of wepers is given; the volatile ſpirit of 
millepides, is no more than ſome of their vola- 
tile ſalt, diſſolbed in ſome of their fegm, it 
has the ſame virtues of the volatile falt ; the 
Cap. Mort. after calcination, was found to 
contain particles of iron, as the Cap. Mort. of 
moſt other animals; however, M. Lemery 
cou'd never diſcover any particles of iron in 
the ca/ces of harts-horn, ivory, crabs-eyes, or 
EBERT TEE 


The Hiſtory and Analyfs of the Bezoars, 1710. 


The Bezoar is a ſtony-conceretion, found 
jn the ſtomach of the ſtag, and wild goat in 
Perſia, China, Egypt, and America ; all kinds 
of bezoars are in layers, and on that account 
it is not well poſſible to counterfeit them; be- 
ſides, they all have a nucleus of one ſort or 
other, which makes it ſtill the more difficult 
to counterfeit them ; ſome have for their nu- 
cleus aſtraw, ſome a pebble, ' gravel or kerncl 
of ſome fruit, the animal eat, the bezoars are 
heavy or light, round or oblong, as their nu- 
cleus is of this or the other weight or figure. 

 Bezoars may be divided into 5 different 
claſſes; in the 1 are all the oriental and oc- 
eidental be2oars, in the 2d, are thoſe of the 
monkey, cayman,  crabs-cyes, perles, as ap- 
proaching neareſt to the former in their con- 
1 9 formation 


— 


| 


— 
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formation and virtues, in the gd, are all fofil 


hezoars, in the 4th the calculus humanus of the 


bladder and kidney, and thoſe of the-gall- 
bladder, as alſo thoſe found in all brutes, as 
they exactly reſemble, thoſe in man, the ;th 


are thoſe balls found in the maw of all rumi- 


nating animals, and of others; ſuch as the 


wild boar, whoſe maw is often found cruſted 


over with a bezoardic kind of matter; the like 
balls are often found in the ſtomachs of both 


cows and calves, 


Bez9ars are compoſed of ſeveral laminæ of 
layers, of a greeniſh or olive color, with white 
ſtriæ, which are found to run thro' the whole 
bezoar ; theſe layers ſo cloſely adhere to each 
other that on breaking one, layers of different 
denſities and colors are ſeen; theſe layers are 
ſometimes found to ſeparate from each other; 


the ſame will happen, when they are conſide- 


.rably heated ; as the nucleus is generally hard, 
the firſt layer over it breaks eaſily when put un- 
der the teeth; it is alſo glutinous, and tinges 
the. fal un a little. ©. i. ' 


* 


The bezoar ſhou'd be choſen of a middling” ; 


ſize, browniſh, and ſuch as will communicate 
a yellow. color, when rubbed on quick-lime, 
and a green color when rubbed on chalk. _ 
 Bezoars will not diffolve in water; if they 
ſhou'd bliſter, when bored with. a red hot 


iron, it is a preſumption, they have bcen adul- 


2 terated 


# % 


% 
— — r — — 
— — — 8 x" * 


- - 2 
— — — > 
EI 


_—_ . 1 a. * "y — 28 * * * E 
I 9d 2 = — — ; - ** L . 
”T 8 LY — 1 3 3 23223 A — 1 n. £y 244333 S 4 <L » 
_ «> — - " — * 4 * 
X=— — = - 9: —_ : 22 — > = — 35 > 
- — — F — — — — " — _—_— - — — - - - S-- - 9 * 2 
2 f _— 13 — a 427 q a dy 
4 SE 4 — 2 KY '# =- > — * — a 8 a _- 01 
5 = — — - — — 
— — — — 


N ere 


— 


— . , 4 


. ˙—— 
24a 1 8 - © m— = 


_ — = ” 4 
. — — oo 
— — - 
— 2 = — 
—_ — 
2 7 — 
— — p .- = 


* 2 A a 
- 1 — — . 
2 > 
— LI PPS Ines 7. ws n "Ds 15.4" 62 * 2 
_ 2 


— 
— — — 
. —— —— 


rr 

— — — —-- — 
8 of — 5 

— — , hd = Iv > — 


— A —_ 
— —— — — 


—= — 
DA OI eg 
— — 


ha 


— 


Fg 
_ — 


* 


| 366 Mzvicai Eecavs, Ge. 


terated with reſin ; the only preparation be- 
2047's want is to-reduce them into an impaſſable 

powder, taking care to ſeparate this nucleus, 
Chich i is po fee of no virtue, and wou'd there- 
fore onl y 2 the bulk of the powder. | 


Of Gum-Lac, 1710, 


Gum-lac is a compoſition between a gum 
and a refin, of a red, hard, friable ſubſtance ; 
what we have comes from Malabar, Bengal, 
and Peg. It is the work of a kind of ant of 
thoſe Honkeier : theſe ants feed on flowers, 
and as thoſe which grow on the higher ground, 
are by far more beautiful than what grow 
cn the flat grounds, and near the ſea, ſo the 
gum lac, the former work is much more beau- 
tiful than what thoſe ants, that feed on the low 
grounds make; thoſe ants prick the leaves of 
ſeveral trees that grow in thoſe parts, and with 
their own, and the juices circulating in thoſe 
leaves, they work this gum-lac, nearly in the 
fame manner, bees are known to work the 
_ honey-comb ; thoſe ants work only 8 months 
4n the year ; the conſtant and heavy rains, that 
fall in thoſe climates, for the other 4 months 
prevent their working; the natives prepare the 
um-lac in this manner; they gather this gum 
m off the leaves, they powder it in a mor- 
tar, and diſſolve it aſter in boiling water, this 
they expoſe to the fun, to exhale the aqueous 
pr. a thick extract is left behind, they put 


this 
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this into a clean linen bag, what oozes thre? 
this bag is tranſparent and in drops, this is the 
fineſt gum-lac; what comes after," either 
ſtrong expreſſion, or by ſcraping with a knife, 
is of a darker color, of courſe lefs valuable. 

Father Tachard, one of the Feſuit Mifſio- 
naries in the Eaſt Indies, ſent the above account 
to M. de la Hire. M. Lemery made ſeveral 
tryals to diſcover whether it was a gum, or a 
refin ; tho both theſe ſubſtances” reſembie 
greatiy each other, yet they ſo far differ, that 
the gum abounds in ſalme, and the reſin i in ſul- 
phurious particles. 

Olive oil cou'd draw no tincture from this 
gum-lac ; ſpirits of wine and the etherial ſpi- 
rits of turpentine, cou'd extract but a dilute 
tincture from it; a manifeſt proof that it con- 
tains few ens parts. Water on the on- 
trary, eſpecially when impregnated with ei- 
ther an acid or a lixivial falt, extracted a very 
deep tincture from it; this ſufficiently. evinces 
that gum lac abounds more in ſalts, and on 
that account, gum· lac hou'd be looked upon 
as a mixture between a gum and a reſin 

It is to be obſerved, that all the weak acids 
extracted a tincture from this gum- lac, where- 
as the ſtronger acids of vitriol and nitre cow'd 
NIC A none * | 
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„The reaſon ia tlie theſe 8 atids contain but very ſx- 


tle water, which is the only ey//raum of. gums, or gummy re- 
 Gnous ſubſtances. 
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The Analyſis of the Blood, 1712. 

Since the introduction of Chemiſtry into 
medicine, ſince the doctrine of acids and al- 
® kalies have been employed to explain our dif- 

ferent maladies, Phiſicians began to ſpeak ve- 

ry familiarly of the acids of the blood, tho 
no man hitherto cou'd ſay he found any ſuch 
thing as an acid in any animal ſubſtance; on 
the contrary, all the analhſes of animal ſub- 
ſtances hitherto made, ſeem rather to exclude 
than to countenance the exiſtence of an acid 
in the blood; however, when we conſider 
how moſt animals are nouriſhed, the Nature 
of that - nouriſhment, being chiefly vegetable 
ſubſtances, which are known to abound in a- 
cids, we may from analogy. reaſonably con- 
clude, that all the ſalts, in thoſe vegetable 
ſubſtances, are not changed in their paſſage 
from the plant to the animal, who takes them 
in for his nouriſhment ; all that ſeems neceſſa- 
ry for the nouriſhment of an animal is, to re- 
duce the component parts of the food, plant, 

&c. he takes in (its oils and ſalt), into a fluid, 

or liquor, capable of filling up the tubes in 

the animal who takes it in, in the ſame manner 
they filled the tubes of the plant they were ex- 

tracted from. * $1 12 

Among animals, ſome are carnivorous, and 

live ſolely on other animals; of thoſe, ſome 

are quadrupeds, ſome inſets, ſome fiſhes ; 
e 


„ 
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there are others that live ſolely on herbage, 


and laſtly ſome live partly on vegetables, and 

artly on other animals. Now, it is conforma- 

le to our reaſon, that the juices of an animal 
ſhou'd partake of the Nature of the aliment 
he takes for his food, ſeeing by the foregoing 
hypotheſis, it ſuffers no other change, in its paſ- 
lage into the animal, than becoming fluid as 


it was before in the plant, and thereby be- 


coming capable of pervading the infinitely 
ſmall tubes of the animal, who receives it. 
We have a convincing argument of this in the 
fleth of the wila- gooſe of all maritime coun- 
tries; their fleſh manifeſts both by the ſinell 
and taſte, what food they live cn, 7z. e. fiſh, 
in ſo much that it is ſcarce eatable; the fleſh 
of the black bird becomes purgative in au- 
tumn, becauſe he lives in that ſeaſon on the 
buck-thorn berries, which are only then ripe. 

From all which it is more than probable, 
that ſuch animals as feed on vegetables only, 
retain ſome of thoſe acids they received with 
their food, which are therefore inſeparable 
from their blood; we ſhou'd then expect, that 
the analyfis of fuch animals wou'd yield an 
acid, in every thing the ſame, the plant the 
animal received its nouriſhment from, wou'd 
yield by the like anahfis. 


How probable ſoever this conſequence doth. 


appear, yet hitherto nobody ES produce an 


acid 
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acid from any animal ſubſtance; the reaſon is 
chis, the acid in all vegetable ſubſtances, is join- 
ed to a fix d alkali, which it quits in its pafſage, 
in becoming the ſubſtance or food ofthe animal 
where it meets with a volatile alkali, and with 
it forms a concrete ſalt, which is neither acid 
nor alkali ; when therefore any animal ſub- 
ſtance is analyſed, this volatile alkali, by the 

| molt gentle fire comes over, and affords the 
uſual ſigns of its being an alkaline ſalt, by fer- 
menting with acid liquors; the acid remains 
all this while behind; but upon raiſing the fire 
to the higheſt degree, it is forced over, where 
meeting in the receiver its former alkaline a- 
5, it joins it anew, at leaſt in part, and fo is 
m a great meaſure diſguiſed, for it will now 
ferment with the marine acid, and turn an in- 
fuſion of furnſal red, which is contrary to our 
notion of acids and alkalies; but here is the 
clue to unravel all this myſtery. 

All the volatile alkali that came over by the 
firſt gentle heat, was not fully ſaturated by the 
acid, that by the utmoit torture of fire was af- 
terwards forced over ; by this means a * 
of both remain unmixed in the vehicle, i 
that reddiſh liquor in the receiver; els 
therefore any acid is poured on a part of this 
reddiſh liquor, an efferveſcence enſues between 
that portion of the volatile alkali, not ſatura- 
wy with its own acid, and the acid pour d on 
1 


it; again, when a part of the fame reddiſh 


liquor is pour d on an infuſion of furnſol, the 


acid, not taken up by the volatile alkali, but 


remaining naked in the ſame, vehicle, in the 
above reddiſh liquor, it affords: all the ſigns of 


its being an acid, by: turning ſaid infuſion red; 
by not duly. attending to this, all the analyſs 


hitherto made of animal ſubſtances, were 


looked upon to contain no other than a vola- 
tile alkali, winch always fermented with an 
acid. * 
M. e wok 13 z b. of lambs blood, 

and as much of ſheep's blood, which he eva- 
porated to 61b.: he diſtilled it after by a gentle 
fire; both yielded nearly the ſame principles; 
vi. 5 Ib. of, an inſipid water, the reſiduum 
in the retort, by the utmoſt torture of fire, 
yielded about half a pound, one half a 5 
oil, the other a reddiſh liquor, which gav 
equal ſigns of its being both acid and Mealine; 
for it fermented with the marine acid, and 
turned the infuſion of turnfol red; the cap, mart. 
weighed g ounces. 

Hle diſtilled the like quantity of a calf wa 
oE's. blood; the reſult was nearly the ſame ; 
the only obſervable differenee was, that the 
blood of all young animals ſeemed to contain 
more of the above reddiſh liquor than the 
blood of older animals of the ſame ſpecies; 
this is directly analagous to what we find ig the 
_ is of fruit; all unripe fruit are known to 

Vor. . X ; con- 
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contain more of this acid than the ſame fruit 
when ripe; and & contra, the ripe fruit is found 
to contain more ſulphur than the unripe fruit. 
From theſe experiments M. Homberg began 
to conſider, that the blood wou'd never part 
with its acid, or to ſpeak more intelligibly, 
that he never cou d obtain this acid alone, till 
he had employed ſome third ſubſtance, capa- 
ble of retaining this volatile alkali the acid 
is joined to in the blood; for this is exactly 
the caſe in the analyſes, of. fea ſalt and nitre, 
where, without employing ſome ſuch addita- 
ment, to retain the baſis of thoſe ſalts, very 
little of an acid will be had from them ; he 
here conſidered, that there is no earth, but 
what contains an acid, which wou'd always 
render the experiment dubious; he therefore 
took the cap. mort. of the preceding proceſſes, 
powdered it, and mixed it with 4 Ib. of hu- 
man blood, well deflegmated, which he diſtil- 
led in a retort, firſt by a flow fire, to ſend o- 
ver the aqueous parts, and raiſing the fire after 
to the higheſt degree, he had as much from 
theſe 4 as from 6 lb. without ſuch means; he 
rectified the reddiſh liquor in the receiver by 
adding a good deal of water to it, and filtra- 
ting it after thro' paper, to ſeparate its fetid 
oil, and diſtilled it after, to draw off the wa- 
ter he added ; he. had remaining two ounces 
of a liquor, which was as acid as ſo much 
diſtilled vinegar. 1 118 
* M. 
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M. Homberg diſtilled, after the ſame man- 
ner, the fleſh of the wolf and pike, as carni- 
vorous animals, that of the ſheep and ox, as 
animals that feed on herbage only; and that 
of the wild duck and ſwine, which indifferent- 
ly eat of every thing, vegetable or animal; 
the reſult was nearly the ſame; all the diffe- 
rence was, that the above reddiſh liquor was 
a little more acid in the one than in the other; 
from all which it ſufficiently appears, that the 
acid, contained in the aliment or food, an ani- 
mal takes in, remains unaltered in his fleſh 
and blood, and conſequently the ſame acid 
will be found in the analyſis of ſuch animals. 
Q E. . 1 | 

M. Homberg purſuing his inquiries, in a ſe- 
cond memoir read the ſame year, informs us 


that he made further experiments with the 


fleſh of ſeveral animals, fiſhes and inſets, and 
the feces of animals, from all which he ex- 
tracted the ſame kind of acid liquor; he fur- 
ther obſerves that the fleſh of all the reptile 
kind of animals and inſeQs, contain this acid 
liquor in a far greater proportion than the fleſh 


of the youre animals, whether human or 


brute ; for viper's fleſh, whether juſt killed, or 


after they were dead and rotten, yielded by - 
their analyfis this acid liquor, the common 
field ſnail yielded as much as the viper, and 
the common fly more than either the viper or 
ſnail, or even the Spaniſh- fly, and the ant ſtill 


X 2 more 


WY Mypa6as beser Ge. 


P ec it Was reQtified, and — From 
its fetid oil, taſted like-diſtilled vinegar; mix- 
ed with a ſolution of vitriol in water, it gave 

it the color of Burgundy, which evidently 
— —4 that it contains a good deal of an acid; 
but no ſubſtance afforded fo much of this acid 
liquor as the ant. 

M. Homberg made the ſame experiments 
with cows, goats, and aſſes milk, all which 
yielded more of this reddiſh, acid liquor than 
either the fleſh or blood of the ſame animals 
did, but no volatile ſalt; the reaſon is this, the 
milk of any animal is little elſe than the chyle 
of the fame, N ſeparated from the blood 1 ; it 


may ee 5 wel N as the juice 
only of the plant, the animal had taken for 
his nouriſhment, and not an animal juice; it 
therefore contained all the native, ſalts of the 
n 

There was this remarkable in the 1 5 of 
milk, from the above 3 animals, the water 
from both cows and goats milk had an agree- 
able ſmell, and even the acid liquor had not 
that ſtrong empyreuma it had in the other ana- 
Hſes, but ſmelled rather like a new-buttered 
cake, whereas the water from the aſſes milk 
- was both inſipid and diſagreeable, and in a 
an time Imelled as ſtrong. as rancid lard 


bo | thrown 


MS 
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thrown on the fire wou d; all this is owing to 


the Nature of the milk in the ſaid animals; 
cows and goats milk contain nearly equal parts 


of caſeous and buttyrous paris, whereas aſſes 


milk contains near four times more 'cafeous 
than buttyrous parts; and as new cheeſe: 

on the fire, exhales an infipid, diſagreeable 
ſmell, ſo aſſes milk, as containing four times 
more of this caſeous matter than either cows 


or goats milk, muſt neceſſarily yield a more 


inſipid and diſagreeable water in its analyſts. 
M. Homberg happened to procure a ſuffi- 
cient quantity of the ſudor humanus from a per- 
ſon, who had taken à certain Nuacl-medicinr, 
which raiſed ſo conſiderable a ſweat, as to 


ſupply a pound every = hours, and that for 


many days ſucceſſively, by-wringing' the theets 
and linen he Jay in; this ſudor ſmelled like 
ſour whey ; rubbed an blue paper, it ſtruck a 
feeble red color, and nearly the ſame with an 


infuſion of turnſol ; this ſudor by its analyſes 
yielded the ſame reddiſh, acid liquor, as all 


other animal ſubſtances did ; this here was a 
little brackiſh, but ſtruck a beautiful red with 
the infuſion x turniol. _ 

M. Homberg had the curioſity to examine 


this Qyack-medicine ; to the eye it was of an 


orange color, which plainly ſhewed it con- 


"tained ſulphur ; ; M. Homberg diſcovered li- 


tharge allo in it; the manner of uſing it was 


thus ; ; the Fan warmed both his hands; "hat 
ad 
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had after 12 or 15 grains of this powder put 
into one of his hands with 3 or 4 drops of o- 
live oil, rubbing after both his hands together 
for about 8 minutes, in which time the pow- 
der was worked into the pores of his hands; 
this operation was repeated for many days ſuc- 
ceſſively, and ſometimes twice a day; it raiſed 
a periodic ſweat, or a flow of urine, which 
wou'd continue for many days, even after the 
medicine was laid afide ; ſome were the worſe, 
and others received benefit from it; M. Hom- 
Berg is of opinion, had the compounder been 
better acquainted with the animal conomy, he 
might very poſſibly diſcover in what circum- 
ſtances it might with ſafety and ſucceſs be em- 
ployed; this is a method of introducing pre- 
parations of lead into the body, as we do crude 
mercury by union.  M. Hom- 
»The many and lurprizing cures performed lately by M. 
_ Goulard, head Surgeon of the Military Hoſpital at Montpelier, 
by a fimple preparation of lead, induced me to give here an ex- 
tract of his book, the more ſo, as it is very little known among 
us. This medicine is no more than a tincture of lead in vinegar. 
The Author directs to put to every Paris pint of the beſt white- 
wine vinegar a pound of litharge of gold, to boil it after in a tin- 
ned copper pan for an hour and a quarter, conſtantly ſtirring the 


matter with a wooden ſpatula, then to take off the pan, and when 
the matter has ſubſided, gently to pour off by inclination the tinc- 


ture, to be kept in bottles cloſe corked for uſe. By variouſly 


combining this tincture with other things, ſeveral valuable me- 
dicines are formed, eminently ſuperior to anv now in uſe, for 
the ſame purpoſes, ſuch as /ottons, cerates, cataplaſms, reſolutive 
unguents and plaſters, cerecloths, Sc. in ſhort, there is no ſurgi- 
cal caſe, but where it is attended with very extraordinary ſuc- 
ceſs, and hiſt, the lotion is a ſpecific in all external inflammati- 
-) ons, 
+ A BB. of Litharge will ſaturate 4 times this quantity of vi- 
negar, which might have its uſ: in Hoſpitals. 
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M. Homberg diſtilled urine both freſh made 
and after it ſtood to putrefy; the firſt gave ve- 


ons, and in a more eſpecial manner, in an ophthalmy, where 
emollient Yu, heretofore too much depended on, rather in- 
creaſe the evil; for by relaxing the lymphatic arteries of the 
conjunctiva, more blood is derived on them, in a time given, 
the diſtenſion and pain muſt neceſſarily be increaſed, It is em- 
ployed with ſucceſs to waſh all ſimple gun-ſhot, and other 
wounds, and by dipping the dreſſings in the ſame, it prevents 
an inflammarion of the part. 

The Author has long experienced its ſuperior virtues in all 
old, foul, ſerpiginous, cancerous, ſcrophulous aud fiſtulous ul- 
cers; no medicine ſo ſpeedily reſolves all callous lips, or dries 
up old ulcers of 20, 25, 40 years ſtanding, without the leaſt in- 
convenience from drying up thoſe (hitherto looked upon as ne- 
ceſſary) iſſues, He has with amazing ſucceſs, employed this 
lotion in many other external ailments, ſuch as contuſions, in- 
flammatory tumors, eryſipelas, punctures of the tendons, exco- 
riations, burns, chilblanes, all cutaneous affeQions, &c. nor is 
it Jeſs beneficial in gouty, rheumatic and ſciatic aches, applied 
warm as a fotus, repeating it twice a day or oftener, as the 
urgency of the ſymptoms may require, lapping round the part 
the cerecloth, and over all a warm napkin.—1t is no leſs effec · 
rually given as a gargle in the quinſy, and all other inflammati- 
ons of the ime fauces, even when the parts ſeem threatened with 
a gangrene, touching the parts often with an armed-probe, dip · 
ped in the plain tincture, and gargling after with the lotion 
blood-warm.— The Cerate more effectually deterges, and con- 
ſolidates after all kinds of ulcers than any other now in uſe.— 
The Cataplaſm ſurprizingly reſolves all ſcirrhous and inflamma- 
tory tumors, occult cancers wonderfully relieving the exquiſite 

pain, that frequently accompanies ſuch caſes, and yet it is found 
to promote a ſuppuration ; notwithſtanding it is exempt from the 
many evils, conſequent on thoſe in uſe, ſuch as generating fun- 
guous excreſcences, callous lips, &. The pomatum very ſpee- 
dily dries up all tetterous and other cutaneous eruptions, firſt 
obſerving to waſh the part with the lotion blood-warm.—The 
Unguent has been found to reſolve anchyleſes, contraftions of 
the tendons and nerves, c. | 8 

The lotion is made by mixing a good tea-ſpoonfull of the ſa- 
turnine tinctute, and two of brandy with a quart of common 

15. Water; 


e Menpicat Bx6AY 5) Oe. 


5 ry few. "fGigns;: of its containing any acid, but 
the, putrefied urine yielded, firſt” its volatile 


ſalt, 


n may be rendered more or leſs active, by increaſing 
_ or diminiſhing the quantity of the tincture, according to its ef- 
feQs, or the greater or leſſer ſenſibility 5 the part it is applied to. 
The Cerate is made by melting 4 0z., of bees - wax in a pound 
of olive oil, gently ſtirting them a wooden ſpatula, the 
pan being taken off, the fire, 4 oz. of. the ſaturnine tincture 
Pp mixed. with 61b.. of fair water is added by little and little be- 
BE: fore the matter is quite cold, and ſtron gly work'd together, till 
the whole is incorporated; this quantity ol wax is Hund ſome- 
times to abſorbe from 8 to ꝙ B. of water. 
The cataplaſm. Take crums of bread q. ſ. add as much of 
the lotion as will, by boiling for a few minutes, make it into a 
Cataplaſm. 0 
The pomatum. Take 8 oz. of bees-wax, 18. oz. of oa of 
Roſes, melt over a gentle fire, add 4 oz, of the ſaturnine tinc- 
ture, mix them well together, laſtly, add a dr. of camphor, in- 
corporate the whole well together. 
„The unguent for. eee ef Sc. put 2 0z. of the faturnine 


»% &# '« 


the. 1 tincture, 7 —— the whole, l eee ad- 
ding towards the end 2 drs. of camphor; the pan being taken 
off the fire, before the matter is cold, dip into it pieces of mid- 
lung fine linen, which you wn after cut into ſuch forms as you 
mal have occaſion for. 

The prafier. Melt common red lead plaſter and fimple dia- 
chylon, ana, q: V. add 1er q. ſ. to form nm for a 
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falt, its fegm came over aſter, and by raiſing 
the fire, a reddiſh, acid liquor, which turn'd 
an infuſion of rurnſol of a bright red color; 


the fixed ſalt of urine, whether freſh made, 


The ſaturnine tinfure without any mixture, has been 
long experienced to be a ſovereign medicine, not only to keep 
down luxuriant fleſh, and reſolve all callous lips, but alſo to 
check every diſpoſition to a gangrene, nor is it leſs powerful 
to take off warts, and all other ſuch excreſcences : His 
method is this, he dips a probe armed with dry lint into this 
tinctute, with which he now and again touches the bottom and 
lips of the ulcer ; the warts, &c. he treats in the ſame manner, 
laying over them pledgets dipt in the lotion, and over all, the 
cerecloth and proper bandages; two oz. of the ſame tinQure, 
an oz, of alum in powder and 4 or 5 ſploonfuls of vinegar, 
mixed with a quart of French white wine make a moſt potent 
gargariſm to ſtop thoſe hemorrhages of the ime fauces, where 
neither compreſſion, ligature, nor any other topic cou'd reach. 
The lotion for the itch. Take of the ſaturnine tincture and 
brandy, of each an oz. a Paris pint of common water, mix for 
uſe. The method of uſing it is this, the patient is to waſh all the 
parts affected, morning and evening, before the fire in winter or 
in cold weather, obſerving to go into bed after each lo- 
tion, for as the moſt viſible effect of this medicine is to ex- 
cite a copious perſpiration, lo warmth in bed is known to 
promote it: this lotion is repeated 4 of 5 days, by which time a 
quart of the mixture may be employed, or more, according to 
the quantity of the eruption; here it often happens that the 
eruption rather increaſes for the firſt 4 days; this ſhou'd ſeem to 
evince an inciding quality in ſaturnine preparations, whereas all 
antiquity believed them poſſeſſed of a repellent one; this me- 
thod of treating the itch, 1 find, is followed, not oaly in the 
hoſpitals in France, but alſo in private praQice, which ſhou'd 
it anſwer with us, wou'd be a valuable diſcovery, the more ſo 
as it does not even ſully the patients linen, or require any con- 
finement, or particular regimen of diet; all that is neceſſary is 
to bleed and purge before it is employed. ES 

The bougre. Lo every pd. of melted wax add & oz. of the 
tincture; before the matter is quite cold, dip a piece of muſlin, 
cambric or holland g inches broad and 24 feet long; cut this 
after into narrow oblique ftrips, ſo as the end to be introduced 
be the ſmalleſt, roll them firſt between the fingers, and after 
between 2 pieces of marble, to give them their proper firmneſs, 
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or after it ſtood a while, was a concrete ſalt, 
which diſtilled as we do common ſalt, yielded 
a ſtrong marine acid. 

M. Homberg analyſed alſo the excrements 
of ſeveral animals, and particularly the fer- 
cus humanum, with a view, as he tells us in 


' his Memoir of 1741, to extract a fine clear 


oil, as tranſparent/ as fountain water, which 
was believed capable of fixing guicłſilver, i. e. 
converting it into ſilver; but he never cou'd 
obtain any ſuch oil from it; but as to an a- 
cid, it yielded a little, that of a dog yielded 
none, herein reſembling the human urine 
freſh, which afforded no acid, till it putrefi- 
ed. M. H. thinks had he ſuffered this to 
ferment, it wou'd then, like human urine, 
yield an acid; horſes, aſnes, and hens dung 
yielded a little more than cows dung; goats 
and ſheep's dung afforded a good deal more, 
but pigeons dung yielded more of this acid 
than any other animal excrement. be 
Theſe experiments evidently prove that 
the acid in the aliments the animals take 
for their food, remains unaltered in their 
fleſh and blood, while the ſuperfluous parts 
o off with their excrements, without ſuf- 
. h 
An Inquiry how Iron and its Preparations att 
r 7, ' 31, / © 08 
No part of Natural Philoſophy is ſo capa- 
ble of ſatisfying the curioſity of an inquiſi- 
tive inquirer as Chemiſtry ; every proceſs a- 
greeably 


* 
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greeably ſurprizes him by its novelty, and 
when this ultimately tends to the improve- 
ment of medicinal knowledge, there is ſcarce 
a proceſs, from which ſome thing relative to 
the theory and practice of medicine might 
not be learned. M. Lemery the ſon, had this 
in view in all his former experiments with 
iron, and from them endeavors to account, 
iſt, how the preparations of iron act upon 
our fluids : 2dly, to diſcover the beſt 1 
of employing it as a medicine: 3dly, which 
are the beſt preparations of iron, and occaſi- 
onally, to ſhew the folly of thoſe who tor- 
ture it by all manner of ways, under the ſpe- 
cious pretence of preparing it, whereas all 
ſuch preparations do rather injure than im- 
prove its medicinal virtues. 

It has been before obſerved *, that iron is 
compoſed of a ſulphurious, eaſily inflamma- 
ble matter, and a metallic earth, both which 
are ſo looſely united, that any liquid in Na- 
ture is able to diſunite them, 1. e. diſſolve 
iron. This obſervation alone was ſufficient to 
inform us, that iron wanted no preparation, 
the gaſtric juices alone are able to extract its 
medicinal virtues, this daily experience e- 
vinces in the cure of the chloreſis, and other 
obſtructions of the bowels, where it acts as 
an abſorbent to obtund and correct thoſe 
acid juices often lodged there; and as iron, 
by the gentleſt heat is known to part with 

8 its 
* See before p. 119. 
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its active, ſulphurious parts, ſo the Natural 
heat of the body will be ſufficient to extract 
thoſe active ſulphurious parts, to ſet them at 
liberty to act upon our fluids, to attenuate 
the ſizy limph, and ſeparate the ſame, and 
by accelerating the circulation of the blood, 
as it is always obſerved to do, to eliminate 
and diſcharge the ſame, by the proper out- 
lets; that this or ſome ſuch thing t appens, 
upon taking the filings of ſteel, is evinced 
from the following 8 Wy 

The pulſe is perceivably raiſed, becomes 
Haller, the heat is 94 increaſed, and dif- 
fuſed thro the whole body, the face, from 
a dead pale, ſoon acquires 12 natural flo- 
rid color, hemorrhages often attend the uſe 
of thoſe filings of ſteel; this obſervation a- 
lone ſufficiently ſhews, that ſome new, ac- 
tive agent is now mixed with the blood, 


which has wrought thoſe chang es in it, and 


which can be no other than thoſe filings of 
iron; its metallic parts by their ſpecific gra- 
vity, help” forward the depuration of the 
blood, ; Ju as :ſinglaſs is known to promote 
the depuration of wine, when - overloaded 
with Ate Du and earthy parts ; as therefore 
the chief medicinal virtue of iron ſeems to 
conſiſt in its active ſulphurious parts, and 
that the metallic parts, deprived of theſe 
| fulphurious parts, become indilteluble by our 

Poies, lo it s evident to a demonſtration, 
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that all crocus s, how much, and how long 
ſoever cried up by ſome Phiſicians, are deſti- 
tute of the medicinal virtues of iron, and in 
that caſe, they rather oppreſs by their weight, 
the ſtomach than contribute to its relief, to 
remove any of its complaints, much leſs to 
remove thoſe more re mote diſorders [they 
Were intended in 

All crocus's, even what is nerd ine 
the aſſiſtance of fire, are more or leſs a-cal- 
cination of iron, which deprives it of a good 
deal of its native ſulphur, conſequently of its 
principal medicinal virtue; the fond ill groun- 
ded notion, that ſuch preparations are neceſ- 
fary to open this metal, to render it eapable 
of being diſſolved by our juices, is kale in 
fact; for iron is ſoluble in any liquid, but af- 
ter it is reduced to a crecus, it becomes almoſt 
indiſſoluble in the ſtrongeſt mineral acids; 
how then cou'd we expect 4 ſhou'd be diſſolved 
by the juices of our ſtomach, much leſs be 
carried further into the blood, there to act up- 
on it? theſe crocus's- muſt therefore rather op- 
preſs the ſtomach. by their weight, as was 
before taken notice of; reiterated r 
has confirmed this truth, notwithſtanding, 
ſtrong are the -prejudices of ſome in fag 05 
ſuch preparations, that iron without heen 
prepared wou'd, they fancy, be attended with 
more inconveniencies; „ and here it were 
to be wiſhed, that iron was the only 

medi- 
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medicine that ſuffered by being tortured by 
chemical proceſſes; we have many that come 
ready prepared from the hand of Nature; a 
judicious application is all they want. 
M. Lemery affirms that the filings of iron 
operate much ſooner, and with leſs inconveni- 
ence, and ſit lighter on the ſtomach than any 
crocus whatſoever ; for they are by far more ſo- 
_ table than it or any other prepara eh 
> ever, they conſequently will remain a ſhorter 
time in the ſtomach, the blood and humors 
will therefore ſooner receive their ſalutary in- 
fluence, raiſe the languid pulſe, accelerate 
the circulation and depurate the blood. 
In confirmation of this he obſerved, that 
in Languedoc, where the chloroſis is endemial, 
they employ the filings of iron preferably to 
all other its preparations, which are found to 
remove all thoſe diſorders in a ſhort time. 
Sydenham that ſage practitioner, always gave 
the preference to thoſe filings, and from a Go 


experience of their virtues aſſures us, they act 
both more ſpeedily and effectually than any 
other preparation of iron, even the grocus pre- 
pared by the May dew, which ſome highly eſ- 
teem, or that prepared by rain water, is by 
far leſs ſoluble than the filings of iron; for 
ſuch liquors as very readily diſſolve iron, 
wou d make no impreſſion on this crocus, and 
ſuch as do act upon it, are obſerved to act ve- 


* 
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ry readily on the filings; this alone ſhou'd con- 


vince us, that thoſe filings are fitter for medi- 
Ccinal uſes than even this crocus, fo much cri- 
ed up for its medicinal virtues. 

M. Lemery thinks that the beſt preparation 
if any, wou'd be a tincture, made in an infuſi- 
on of fome known medicinal plant, which 
wou'd keep its metallic parts ſuſpended, and 
in their liquid form, wou'd ſooner get into the 
blood, without much fitigue to the ſtomach. 
This wou'd be a deſirable circumſtance, eſpe- 
cially where the fibres of the ſtomach are ve- 
ry delicate, and eaſily irritable. _ 

This tincture ſhou'd not be made, as is "Us 
cuſtom, by boiling crude tartar with thoſe fi- 


lings for 12 or 15 hours, in order as is alledg- 


ed, to open. thoſe filings; ſuch a preparation 
deprives them of their finer, ſulphurious parts, 


in which conſiſt their chief medicinal virtues; 
but it ſhou'd be made without the help of fire, 


by infuſing thoſe filings in the juices or decoc- 
tion of ſome medicinal plant, which might 


rather forward their virtue; thus the filings of 
iron, infuſed in a decoction of the cortex, for 
inſtance, has been obſerved to increaſe the me- 
dicinal virtues of that noble exatic in ſuch agues 
as are complicated with obſtructions of ſome 
ſtanding; thoſe ſame filings may be very ad- 
vantageouſly mixed with the decoctions of ma- 
ny others, as the ſeveral indications may ſeem 


to require; verjuice, the juices of citront, 
Cbina 
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China or Seville branges, fomgranates, the de- 
coction of balauſts, ſumde b, galls, rhubarb, my= 
| Fobolans, and many others will extract readily a 
tincture from thoſe filings ; even a ſolution of 
tartar folub:lis in water, will extract as ſtrong, 
and as good a tincture from the ſame filings as 
any decoction whatſoever ; and as to the ſalt 
of fteel, cou'd it be deprived of its cauſtic; ir- 
 ritating quality, by which it is known to ruf- 
fle the fibres of the ſtomach more or leſs, it 
wou d deſervedly carry the preference from all 
its other preparations, as it contains in ſo ſmall 
a mals, all the known virtues of iron; beſides, 
as it is ſo eaſily foluble in the ſtomach, its ſo 
much the fooner paſſes into the blood, there to 
diſplay. its virtues, to attenuate the fizy lymph; 
to prevent the ſalt of ſteel's irritating the fibres 
of the ſtomach, it ſhou'd be well diluted in 
fome proper decoction, or other a ee 
hquor, or made up into pills with ſome muci- 
lage, as that of gum-tragacanth, and given 
in the doſe of 4 grains, thereabouts; theſe 4 
grains ſcarce contain one grain of iron, the 
other 3 grains are made up of the vitriolic acid, 
that diffolved the iron, and of the water this 
falt took in its cryſtallization ; it were therefore 
greatly to be wiſhed, that this ſalt cou'd be de- 
prived of its irritating” "quality, it might be given 
n a greater doſe, its good effects on the blood 
wou'd d be ſooner perceived. 


M. Le- 


— neee 
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1 M. Lemery thinks he has accidentally hit 
upon ſuch a preparation in his vegetation of 
un; by pouring ſixivium tartari on a ſoluti- 
on of the filings of iron in the nitrous acid, a 
new concrete ſalt, a martial ſalt- petre is pro- 
40000 baba wht bc 
This ſalt differs from our common ſalt- petre, 
by ſtill retaining ſome particles of the. filings 
along with it ; as thetefore common ſalt-petre 
is in its own nature, a mild and gentle aperi- 
tive, the particles of iron, now joined with it, 
being highly attenuated, muſt neceſſatily in- 
creaſe the ſalutaty effects of this ſalt on our 
blood and humors; but as this martial ſalt- 
petre renders whatever liquor it is diſſolved in 
muddy, ſaponaceous, and ſomewhat, difagree- 
able to take, M. Limery was obliged to give 
it in pills, made up with. a mucilage of gum- 
tragacanth; he has given it in this manner, 
from a ſcruple to a dram in ſeveral obſtructions 
of the bowels, in ſeirrhous and œdematous 
ſwellings, where there was very little ſecre- 
tion by urine ; he likewiſe gave it as an aſtrin- 
gent and detergent medicine in the moſt in- 
veterate gonorrhea, and fluor albus, and affirms 
he never was diſappointed in either of thoſe 
caſes, and he makes no doubt, but upon a 
Fair tryal, it will be found a very efficacious 
medicine in many other caſes. | 


Von.. OG 856. 
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"Ih | Olfervtion on  Vitriol and Iron, I71 z 


Vitriol has always afforded the Chemiſt 
abundant matter to exerciſe his talents, whe- 
ther as a naturaliſt, he conſiders its compoſiti- 
on, or as a Philoſopher, he looks upon it as 
the beſis- or firſt principle of all metallic ſub- 
ſtances, which he hopes one day or other to be 
able to purity, ſo as to be convertible into per- 
fect metals; or as a Phiſician, he conſiders it 
as the principal ſource of Chemical Pharmacy, 
from which he expects to extract many uſeful 
medicines, for the removal of a great many 
diforders. Several Chemiſts have made man 
experiments with vitriol in each of the above 
different views; M. Geoffroy the elder conſi- 
ders here the medicinal virtues only of vi- 
a .-- * 

He tells us there are three ſorts of vitriol 
kept in the ſhops, the green, the blue and the 
White, all 3 contain the ſame acid, and differ 
only in their 3s; in the green, the vitriolic 
acid 1s join'd to ſome particles of iron; in the 
blue to ſome particles of copper, and in the 
white to the /apis calaminaris, or to ſome par- 
ticles of iron, join'd to others, either of lead | 

or pewter, 
The green comes either from W or from 
England; the manufacturers expoſe the mar- 
caſites or vitriolic ore to the air for ſome time, 
till it has fermented, and is covered with a ſa- 


line 


A 
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line farina; the ſubſequent rains diſſolve, and 
waſh theſe ſaline effloreſcences into ciſterns, 
placed for that purpoſe, they put as much old 
iron into this ſolution of the vitriolic ore as it 
can diſſolve; they boil it down after to a cer- 
tain point; and ſet it after to ſhoot into cry- 

ſtals; this remains after a reddiſh, thick and 
unctuous liquor, known by the name of the 
mother-ley of vitriol; this liquor cou'd never 
be brought to cryſtalize, nor expoſed tothe ſe- 
vereſt froſt wou d it congeal, but expoſed to 
the action of fire, it wou'd become a thick, 

dry, yellowiſh ſubſtance, unctuous to the touch, 
and extremely ſtiptic on the tongue; yet free 
from all ſigns of acidity or corroſion, eſpecial- 
ly when'the operator took care to ſeparate all 
the vitriolic cryſtals from it; expoſed to the 
air, it readily deliquiates, runs into the ſame 
unctuous liquor it was before. 

All foffil ſalts leave, after their cryſtallizati- 
on, the ſame kind of lixivium ; and what is 
more remarkable, alum, falt-petre, ſea ſalt, 
and vitrioh;- tho' ever ſo well depurated before, 
leave this ſame unctuous water in all their ſub- 
ſequent, and ever ſo often reiterated, ſolutions 
and cryſtallizations, and at each time For gert 
a ſubtile fine earth. 

This unctuous water has a great affinity with 
all Iixivium's, or ſolutions of alkaline ſalts in 
water, ſuch as /ixivium tartar: ; The Chemiſts 
looked upon this unctuous water to proceed 

+”. from 
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from the ſuperfluous, abounding alkaline ſalt, 
which the acid cou'd not abſorb or take up, 
and ſo it remained in the water, in this lixivi- 
al form; but was this the caſe, when thoſe 
ſalts were once well depurated and ciyſtalized 
after, they never after ſhou'd leave this lixivial, 
unctuous water; whereas the contrary. is true 
in fact, viz. all foſſil ſalts may, by reiterated 
ſolutions and cryſtallizations, be intirely conver- 
ted into this lixivial, unctuous water; M. Ge-_ 
off roy treated vitriol in this manner, that is, he 
converted it into this hxivial, unctuous water, 
and had at each cryſtallization left on the filter 
2 ſubtile earth, which he looks upon to 
be the bft of iron. 
N. Geofiroy gives us three different pro- 
coſe to obtain this Lxivium, iſt, he diſſolves, 
filters, and cryſtallizes his vitriol, as in the 
uſual manner; hi laid by ſome of this ſoluti- 
on, intending it far ſome other experiment; 
in ſome months after, he abſerved it had 
ge color, and become of a deep red, and 
more ſtiptic on the tongue, and yet leſs acid 
than when firſt laid by, and had depoſited a 
deal of earth; and at the end of two 
years, he found at the bottom of the veſſel, a 
fine cake of green cryſtals, lying on a ſmooth 
mud, Which rubb'd between the fingers, felt 
unctuous, and expoſed to the air for a few 
, became a dark, red, unctuous liquor, 


extra- 
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extraordinatily Kiptio' on the tongue, tho no 
way acid. 

In the 2d proceſs, | alter he had diſſolved, 
filtrated and cryſtallized his vitriol, as in the 
firſt, he expoſed thoſe cryſtals to the fun, till 


they were calcined, or reduced into a white 


arina he after diſſolved this calcin'd vitriol 
in filtrated rain water, and left it in digeſtion 
for ſome days, and then filtered it; he here 
found on his filter, an ocbery kind of earth; hs 
ſet this ſolution after to evaporate in the ſun, 
and ſeparated from this unctuous liquor what 
cryſtals were formed ; and carefully laying by 
this lixivial water, ke 6 oſes his cryſtak to 
be caleined in the ſun, di 


converted into this lixivial water. 
In the 3d proceſs he obtained at once more 
of this lixavial, ſtiptic water than in either of the 


former; he firſt diſtills his vitriol, to deprive 


it of as much of its acid as he can; the calce- 
thar he thereby obtains is far more rarofigd than 
what is made after the uſual way, and of a 
brighter color; when this colcothar had been 
expoſed ſome time to the air, it becomes a kind 


lixivial, ſtiptic water, of a dark, red color, 


heavy and unctuous to the touch, extremely 


ſtiptie 


olves them after, as 
in the former proceſs, reiterating this ma- 


noeuvure, till all the vitriol he firſt W was 


of paſte; he diſſolves this paſte, filtrates and 
evaporates it to a pellicle, and ſets it after io 
cryſtallize ; he here * left a good deal of this 


* 
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ſtiptic on the tongue, yet neither acid nor acri- 
monious, eſpecially if the operator took care 
to ſeparate the vitriolic cryſtals from it. 

This lixivial liquor, by the heat . of the 
ſun or fire, becomes a yellowiſh, ſaline maſs, 
and expoſed to the humidity of the air, it firſt 
becomes a kind of oil, and after a reddiſh li- 
quor, which ferments violently with the ni- 
trous acid, and grows warm only with the oil 
of vitriol ; when it is mixed with ixiuvium tar- 
rari, it becomes, firſt a coagulum, and when 
diſſolved after, it ferments violently ; after the 
fermentation is over, a light mucilaginous coa- 
gulum, remains, This ſame lixivial liquor, re- 
duced by the heat of the ſun, or fire into the 
above faline maſs, if calcined after, becomes 
a moſt beautiful colcotbar, and expoſed to the 
air, deliquates readily into the ſame ſtiptic li- 
por it was before. 

M. Geoffroy tells us, he gave this lixivial, 
ſtiptio liquor, with good ſucceſs in hemorrhages, 
both internal and external; it is more ſtiptic 
than aqua Rabeli; yet it never excites either a 
nauſea, or ſickneſs of the ſtomach ; it ſtops all 
ſpittings of blood, uterine hemorrhages, fluor 
albus. M. Geoffroy thinks it wou'd anſwer” bet- 

ter in ſpittings of blood, ulcers of either the 
lungs, kidnies or bladder than the finckura 
anti-phthiſica Pharm. Lond. this lixivial, 
ſtiptic liquor has this 1 in common with moſt 1 N 
C 
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the preparations of iron, to be an excellent 


; CMERASagUE. 

This and all other preparations of vitriol 
owe all their virtues to the particles of iron, 
contained 1n the vitriol ; theſe particles of iron, 
are both aperitive and aſtringent; ; theſe ſeem- 
ing oppoſite virtues, one time to check the 
immoderate flow | of the menſes, at another 
time to reſtore them when ſuppreſſed, to ſtop 
fluxes of the belly, at other times to open the 
bowels, to remove obſtructions from a ſizy 
lymph, by attenuating it, brace and wind up 
relaxed fibres, and at another time to thicken 
this ſame blood, ſo as to recover its due crafts 
whenever it has loſt it; z theſe and many more 


anke oppoſite effects wou'd be juſtly look- 


ed upon as a paradox, had not daily experi- 


ence evinced the truth of them, and proved 
that the preparations of iron act in this two- 
fold manner, as an aſtringent and as an aperi- 


tive; it was this that induced Chemiſts to di- 


Ringuiſh thoſe preparations of iron into a cro- 
cus martis aſtringens and aperiens, aperitive 
ſalts, tinctures, magiſteries, &c. 

When we come to inquire how thoſe pre- 
parations of iron come to act in this twofold 


manner, we can attribute theſe ſeemingly op- 


poſite effects to nothing elſe but to their ſtipti- 
city; for when we conſider that moſt of the 
diſorders, thoſe preparations of iron are found 
ſerviceable i in, proceed from one and the fame 


cauſe: 
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thus the catamenia which thro' the relaxation 
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cauſe, the :atonia of the veſſels, thro which 
all the humors of an animal body conſtantly 


circulate, as alſo of the ſecretory and excreto- 


ry ducts of the ſeveral ſtrainers or glands of the 


body, which may here be conſidered as a con- 


tinuation of the ſame blood veſſels ; when 
therefore the fibres of the ſeveral orders of 


- thoſe veſſels are relaxed, or have loſt their 


ſpringineſs, the fluids each veſſel carries about, 
when left to themſelves, ſoon become ſizy, 


obſtructions will neceſſarily be formed, the 


the fluids thus obſtructed in their progreſſive 


motion, muſt naturally diſtend their reſpective 


veſſels, the conſequence muſt be, that theſe 


fluids muſt, either ooze thro the relaxed coats 
of the veſſels, or lacerate and tear the ſame; 


probably it is after this manner that hemorr- 
hages are produced, as alſo dropſies, as this 


er the other order of veſſels happens firſt to 


give way, or is ruptured; how the preparati- 


ons of iron, by their ſtipticity, tet all things to 


rights, remove all thoſe oppoſite ailments, is 
by bracing and ſtrengthening the texture of the 


ſeveral orders of veſſels; the natural ſpringi · 


neſs of the veſſels once reſtored, their own acti- 
on on the contained fluids will ſoon comminute 


the ſizy blood and lymph, reſtore them to their 


former fluidity; the circulation thus gradually 
reſtored to its natural ſtate, the ſeveral ſecreti- 
ons from the blood will be regularly made; 


of 


» 
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of the veſſels were ſuppreſſed, by bracing up 
thoſe veſſels, will be reſtored ; the immode- 
rate flowings of the ſame, owing to a relaxati- 
on of the uterine veſſels, will by being braced 
up, be checked, as well as all other hemorr- 
hages, dropſies, Sc. proceeding from the ſame 
relaxation, provided thoſe diſorders are not per- 
mitted to remain too long, ſo as to be rivited 
into the habit; in ſuch a caſe, it may be rea- 
ſonably apprehended, that theſe ſame prepara- 
tions of iron might be attended with very fatal 
_ conſequences ; for by increaſing the ſpringineſs 
of the veſſels, and thereby accelerating the 
ciculation of the blood, the blood is then im- 
pelled with ſo much new acquired force a- 
gainſt thoſe inſurmountable obſtructions, as 
we too often find is the caſe, when impru- 
dently given in confirmed dropſies, ſcirrhous 
and ſcorbutic affections, hectic fevers, invete- 
rate, hypochondriac caſes, where they gene- 
rally bring on either hemorrhages, colliquative 
ſweats, or incurable fluxes, which ſoon cloſe 
the ſcene, by putting an end to the poor, un- 
happy patients life. 355 3288 

M. Geoffroy tells us, Phiſicians are greatly 
divided about the choice of thoſe preparations; 
ſome prefer ſteel to iron, others iron to ſteel, 
others again prefer the filings of iron to all its 
other . ſome prefer the crocus pre- 
pared by the May dew, others that prepared 
with ſulphur, and others that prepared with 

VOL, IV. _—* {alt 
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lt of tartar ; M. Geoffrey thinks that prepa- 
red by the May dew has juſtly the preference 


of all other its. 8 as being more at- 


tenuated and leſs altered, the ſaltva and ga- 


ſtric juices, being a ſalino- ſuiphuribus menſtruum, 
will therefore more eaſily extract a tincture 
from this Focus than from the filings of iron; 
iron for the fame reaſon is preferable to Reel, 
as being more open, and as to all the other 
crocus's, they are either loaded with acids; 
or if the fire in their calcination has expelled 
thoſe acids, it has likewiſe deprived them of 
their fine folphur, which is not the leaſt uſeful 
part of them, by which means they become 
indiſſoluble in the juices of the ſtomach; 
whereas the crocus prepared by the May dew, 4 
is open and eaſily ſoluble in any liquor, fits light 
on the ſtomach, and therefore paſſes ſooner in- 
to the blood. 

But of all the preparations of iron M. 
Geoffrey prefers a liquid one, a tincture; the 
particles of iron will, in ſuch a form, more 
readily mix with our juices, and therefore be 
ſooner carried into the blood, there to diſplay 
their medicinal virtues, and that without fa- 
tiguing the ſtomach ; what M. Geoffroy gene- 
| ww gives, is a vinum chalybeatum. Wine be- 

a proper menſtruum to diffolve iron; the 
folphorious - part of the wine takes up the 
fink falphur' pres white the acid in the wine 
9 the 80 * both ___ 
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are as highly attenuated as they poflibly ean 
be, and kept ſuſpended i in the wine, which 
dy my means becomes an excellent medi- 
cine, ble of penetrating the moſt re- 
— els of the body, and of courſe to 
incide and remove any impacted matter, that 
may obſtruct, or adhere to the ſides of thoſe 
veſiels; 3-4 ounces of this wine given in the 
morning faſting 1 in ſome appropriated decoQi- 
on, and as much in the afternoon, have 
ſueceſs in a ſuppreſ- 
ſion of the nienſes, and other the like caſes; 
or the ſame/quantity of this chalybeate wine 
might be extended in a quart of water, and 
good effect as an artificial chaly< 
beate-water. In great weakneſs of the ſtomach 
and in dibarrbæas, a table fi } of this 
wine, added to every glafs liquor the pa- 
tient takes, has been attended with very 
effect; but in ſpittings of blood, in u 
both of the 1 — and bladder, M 
= wou'd prefer the finctura anti- . 
| "Din — — the followi 5 


Zuelfer- R. terre foliatæ tartari et vitrioli 


martis ana q. v. grind them together, infuſe them 
after in ſpirits of wine; this tincture acquires 
a beautiful, red color, the terra foliata, as 
a ſalino-ſulphurious-menſtruum,” diſſolves the 
fulphurious parts only of the iron, which it 
very readily parts with after to the ſpirits'of 


wine; ; and even of this ſulphur, the fpirit 


ASS takes 
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ſh takes. up the highly attenuated ſul phurious 


parts _—_ and ſuch particles of the i iron as 
are inſeparable from them. This tincture is 
not only efficacious in correcting the acrimo- 
ny of the blood and lymph, Which always 
retards the cure of all duch —— ulcers, but 
being both balſamic and vulnerary, it deter- 
ges, ev at the ſame time conſolidates the 
ſame ; whence it juſtly acquired this epithet, 

Pungit et unit, ſauciat et ſanat. 

The French Surgeons employed to good 
purpo poſe in the laſt war, a compoſition made 
of the filings of iron, and crude white tartar, 
equal parts, which they made into a paſte 
with white wine, expoſing it to the ſun, du- 
ring the ſummer ſeaſon, and ſtirring it often, 
till it became a dry powder; they powdered 
it anew and with wine made it again into a 
paſte,. repeating this ſame proceſs, till the 
whole was reduced into an impalpable pow- 
der, which they made up into balls with 
brandy ; theſe balls were afterwards dried in 
the "a whenever they employed them, they 
infuſed them, either in wine, brandy, or 
when they cou'd get neither, in freſh urine; 
if the wound was ſimple only, they did but 
waſh it with this tincture; but if it penetra- 
ted, or was otherwiſe complicated, they in- 
jected this tincture, and if there was an ar- 


tery open, they ſcraped ſome of thoſe balls 


on t the cut artery, laying over the whole com; 
preſſes 
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preſſes dipped in the ſame tincture; they al- 
ſo employed the ſame tincture to good pur- 
poſe to dry up old ulcers. n 

It was with balls of this kind that Willis 


made his artificial mineral waters, which he 


gave to his patient with ſo good ſucceſs. Ma- 
et's mars potabilis is no more than a tincture 
from balls of this kind; there are many other 
kinds of balls, as the lapis medicamentoſus, la- 
pis mirabilis, lapis ſalutis, &c. M. Geoffroy 
ſaw very good effects of this “. " 


To volatilige the fixed Salts of Plants, 1714. 


The fixed ſalt of plants is no other than 
their natural ſalt, deprived for the moſt part 
of its volatile parts, by the great action of the 
fire, viz. of its fegm, acid and urinous falt 
and oil; now, to volatilize this ſalt, all that 
e ' 15 

Take the allogs of iron andlapis hematitis of each 30 creme 
of tartar, 6 oz. make into a paſte with white wine, digeſt as in the 


preceding proceſs, repeating it till all che filings are reduced in- 


to an impalpable powder, then add maſtic and ſaffran in pow- 
der, of each half an ounce, diſſolve in the wine myrrh and aloes, 
of each an ounce, moiſten the powders with this wine, and add 
it to the height of 4 fingers, leave the whole in digeſtion, ſtir- 
ring it nowand again, evaporate what remains to ficcity, pow- 
der itanew, and make into balls with brandy, which dry in the 


ſun, and keep in bottles for uſe. | 
- The tartar here opens the particles of iron in both the filings 


and lapis hematitis, the ſulphurious part of the wine opens their 
ſulphur, by which means it becomes, both balſamic and vulnera- 
7 capable of deterging and conſolidating all wounds and ulcers. 


The gum and reſins here added muſt conſpire to render theſe 
effects more ſalutary. 11888 | | 
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is neceſſary to reſtore to it thoſe volatile 
Parts the fire * it of. A 

Chance furniſhed M. Homberg with the 
means to volatilize this ſalt ; not pleaſed with 
the common waſh-balls, his made ſome him- 
felf with Genoa ſoap, ſcenting them with oil 
of lavender and a few drops of the eſſence of 
aber; after theſe balls lay expoſed to the 
fun to dry, he was greatly —— to find 
them covered with an effloreſcence, like the 
nitrum muriale, but that it wou'd not fuſe like 
it, tho it caſt 2 good deal of vapors, which, 
tho they were neither acid nor urinous, M. 
| Homberg conjectured they might contain a vo- 
latile ſalt, which in proper veſſels might be 


retained ; his curioſity thus raiſed, in order to 


make the experiment, he carefully collected 
all the ſaline effloreſcences of his waſh-balls, 
and when they grew hard and dry, ſo as to 
afford no more, . he 'had them laid in the 
vault, where they ſoon began to. vegetate, 
and be covered with the fame faline-faring, 
and when they wou'd give no more, he waſh- 
ed off their hard, ſaline cruſt, and diſſol ved 
in the ſame water all the ſalts he obtained, 
- which he diſtilled after in a glaſs alembie, with 
its head and receiver by a — fire, obſerving 
here the ſame proceſs as in making his ſalſeda- 
 #roum, i. e. returning back on the matter in 
the cucurbit the diſtilled water, as long as any 
lt wou'd 11 at the end of the * 
0 


_ 0 
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he found, adhering to the fides of the cucur- 
bit, and in its head a concrete ſalt, in white 
fleaks like ſnow, and not unlike his - ſeda 
fivum, which weighed 3 ds. on the palate it 
came neareſt to ſalt-petre, it fermented light- 


ly with the marine acid, and gave a'feeble 


red color to the tincture of Tournſe!, laid on 
an ignited iron, it foon melted, and exhaled 
after in vapors, but wou d not fuſe as ſalt- 


'This proceſs informs us that a part of the 


uce this concrete ſalt, and as Paracelfas 
and Vun- Helmont boaſted ſo much of their vo- 


latilizing the falt of tartar, M. Homberg made a 


ſoap with it alſo, and treated the ſaline efflore- 
ſcences, the balls he made with it afforded, 
exactly as in the former proceſs, and obtain- 
ed the like volatile concrete ſalt from them. 


M. Homberg conjectured he might ſtill 


abridge the proceſs, had he made his ſoap 
with a volatile, inſtead of common oil, ac- 
cordingly he took the volatile, fetid oil of tar- 


tar and the ſalt of tartar well purified, and 
made this ſoap into balls, when theſe wou d 
afford no more ſaline effloreſcences, he poun- 


ded them in a mortar, adding more of the 
ſame oil, this paſte he put into a cucurbit 
with its head and receiver on, adding a little 
ſpirits of wine to it, he diſtilled it af 


a ſlow fire, obſerving to return back the ſpi- 
| | "" "mo 


fix d ſalt of kelp, muſt be here volatilized, to 


er with 
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is neceſſary is to reſtore to it thoſe volatile 
parts the fire deprived it of. ute 

Chance furniſhed M. Homberg with the 
means to volatilize this ſalt; not pleaſed with 
the common waſh- balls, he made ſome him- 
felf with Genoa ſoap, ſcenting them with oil 
of lavender and a few drops of the eſſence of 
amber; after theſe balls lay expoſed to the 
fun to dry, he was greatly ſurprized to find 
them covered with an effloreſcence, like the 
nitrum muriale, but that it wou'd not fuſe like 
it, tho' it caſt a good deal of vapors, which, 
tho they were neither acid nor urinous, M. 
Homberg conjectured they might contain a vo- 
latile alt, which in proper veſſels might be 
retained ; his curioſity thus raiſed, in order to 
make the experiment, he carefully collected 
all the ſaline effloreſcences of his waſh-balls, 
and when they grew hard and dry, ſo as to 
afford no more, . he 'had them laid in the 
vault, where they ſoon began to. vegetate, 
and be covered with the fame ſaline farina, 
and when they wou'd give no more, he waſh- 
ed off their hard, ſaline cruſt, and diſſolved 
_ in the ſame water all the falts he obtained, 
- which he diſtilled after in a glaſs alembie, with 
its head and receiver by a ſlow fire, obſerving 
here the ſame proceſs as in making his /al/eda- 
froum,-1. e. returning back on the matter in 


the cucurbit the diſtilled water, as long as any 


ſalt wou'd riſe; at the end of the operation 
he he 


_ > 


* 
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he found, adhering to the fides of the cucur- 
bit, and in its head a concrete ſalt; in white 
fleaks like ſnow, and not unlike his - eda· 
ti vum, which weighed 3 drs. on the palate it 
came neareſt to ſalt-petre, it fermented light- 
ly with the marine acid, and gave a feeble 
red color to the tincture of Journſoi, laid on 
an ignited iron, it foon melted, and exhaled 
after in vapors, but wou'd not fuſe as ſalt- 
'This proceſs informs us that a part of the 
fix d ſalt of kelp, muſt be here volatilized, to 
produce this concrete ſalt, and as Paraceiſus 
and Vun- Helmont boaſted fo much of their vo- 
_ latilizing the ſalt of tartar, M. Homberg made a 
ſoap with it alſo, and treated the ſaline efflore- 
ſcences, the balls he made with it afforded, 
exactly as in the former proceſs, and obtain- 
ed the like volatile concrete ſalt from them. 
M. Homberg conjectured he might ſtill 
abridge the proceſs, had he made his ſoap 
with a volatile, inſtead of common oil, ac- 
cordingly he took the volatile, fetid oil of tar- 
tar and the ſalt of tartar well purified, and 
made this ſoap into balls, when theſe wou'd 
afford no more ſaline efloreſcences, he poun- 
ded them in a mortar, adding more of the 
ſame oil, this paſte he put into a cucurbit 
with its head and receiver on, adding a little 
ſpirits of wine to it, he diſtilled it — with 
a ſlow fire, obſerving to return back the ſpi- 
| |  F__ 
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rit drawn off each time, after rectifying it. 
This proceſs he repeated 12 times, by which 
means near one half of the ſalt of tartar em- 
ployed is volatilized. 
There is a conſiderable difference between 
the quantity of ſalt obtained by this and the 
former proceſſes; beſides, 12 ſublimations 
were here ſufficient, whereas above 50 were 
neceſſary in the former, to raiſe and bring 
over all the ſalt that wou'd ſublime. This is 
partly owing to the nature of the oil made 
uſe of, the oil in the laſt proceſs being vola- 
tile, more readily obeyed the action of the fire, 
the vehicle here alſo being volatile, the vola- 
tile ſalt riſes more readily with it than with 
the water, employed in both the preceding 
o 

M. Homberg attributes this volatilization of 
fix d alkaline ſalts to the decompoſition of the 
ſoap; this every one knows is compoſed of 
either oil or animal fat, and an alkaline fixed 
ſalt, which had been deprived, by torture of 
fire, of its acid, it will therefore greedily catch 
at its acid, wherever it finds it; all oils and 
animal fat are known to contain an acid; we 
ſhou'd not therefore be ſurprized to find, this 
fix d alkaline ſalt had ſeized this acid, and by 
the aſſiſtance of the fire, had ſublimated after 


in the form of a concrete, volatile ſalt. 


A 


— 
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A Chemical PA RADOX, acids will ferment 
with Acids, and Alkalles with Meet. 
1714. | 
The general doctrine of acids and alkalies 

is, that they will always ferment with each 

other, they being conſtant antagoniſts; but 
that an acid ſhou'd ferment with an acid, 
or an alkali with an alkali, ſeems to over- 
turn this whole ſyſtem. 

M. Poli has diſcovered that the marine 
will ferment with the nitrous acid, and what 
is more, that the volatile ſpirits of ſal ammo- 
niac, urine, and harts-horn, will ferment 
with falt of tartar. 

M. Poli, obtained a concentrated ſpirit of 
ſulphur, which wou'd ferment with water a- 
lone, which is neither acid nor alkali ; this 
water becomes not only hot, but boils; he 
Stained this concentrated ſpirit by diſtilling 
the common ſpirit of ſulphur par campanam, 
and by gradually increaſing the fire, the 
flegm comes over firſt, a moſt powerfully acid 
ſpirit comes after ; every . as it fell into 
the flegm, made the ſame hiſfing noiſe that a 
red hot iron put into cold water wou'd; when 
his veſſels are cold, he finds in his retort 
this concentrated acid, as clear and as trans- 
ſparent as cryſtal, and nearly as heavy as 


quickſt luer. | ; 
Vot. B b oh: Of 


| 
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This is a liquid balſam, ſo called from its 
trickling thro the clifts of ſome rocks. The 
| eaſtern countries have been long known to 
produce this kind of liquid bitumen, before 
there was any of it diſcovered in our europe- 
an countries; Olearius tells us he had ſeen 
30 ſources of it near Scamaccbia in Perſia ; ; 
what we now have, comes from a barren val- 
ley in the bailiwick of Monteſtin, 12 miles 

from Modena; one Fr. Arioſta, a Phiſician at 
Ferrara, was the firſt that diſcovered this 
mineral liquid balſam in 1640, the proprie- 
tors have been at great Pen to make pro- 
ou reſervoirs to retain it in. 

There are 3 ſorts of petroleum, the firſt and 
beſt ſort is as white, clear and liquid as water, of 
a moſt penetrating,tho'not a diſagreeable ſmell, 
the ad is of a bright yellow, leſs liquid than 
the white, and of a more diſagreeable ſmell, 
the 3d ſort is of a dark red, thicker than ei- 
ther, and of a diſagreeable, bituminous ſmell. 
The Italians ſeldom let us have any of the firſt 
ſort; it were well they wou'd let us have the 
2d ſort unadulterated, the firſt is of ſo pene- 
trating a ſmell, that we are told, it is ſenſi- 
bly perceived, before one comes s within half a 
. of the ſource. 


M. Boul- 
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M. Boulduc by ſome good fortune got. ſome. 
of the firſt ſort; it preſently catches fire, and 
by only warming it over the fire, the ſubtile 
vapor it even then exhales, attracted the 
flame of a ſmall wax li ght, which was held 


ſome feet above it, and * * once a fire, it 
intirely conſumed itſelf. It will likewiſe intire- 


ly conſume over water, and float on all kinds 
of liquors, and even on ſpirit of wine, 
which is + heavier than it; petroleum will mix 


with 'all the vegetable oils, viz. of thyme, la- 


vender, turpentine; this, as, well as the ve- 


getable oils, comes from the ſame ſource, the 


bitumen of the earth; when it is violently a- 
gitated, it forms a great many bubbles, like 


all other liquors, but they diſappear ſooner in 
it than in any other. It never nn in the 
moſt intenſe froſt. 

It is incredible how 1t nd on water: j 
one drop wou d cover 6 feet ſquare, form- 


ing ſeveral priſms, 2 of refracting the 
long kept in digeſtion 


rays of light. Ever 
with 1 — of wine, it yields no tincture to 


it; and if ſet to diſtill in either MB. or BA. 
neither ſpirit nor fegm wou d come over, but 


an oil only, and what remained i nthe retort 
was a thick, browniſh ſubſtance. 


Of the origin of Sal Ammonia), 1716. 


There is ſcarce a drug more. in common 


uſe than ſal ammoniac, and yet what is very 
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extraordinary, we have «been hitherto igno- 
rant, not only how it is made, but even from 
whence we have it; as it came formerly by 
the way of Venice, ſome imagined it was 
made there; but we now know it comes from 
Egypt, but from what part of Egypt is till 
unknown. 8 
Chemiſts have long ſince diſcovered, that it 
contain'dan acid joined to a volatile alkali ; 
they have even been able to imitate it, by 
diſtilling common ſalt and urine. | 


M. Geoffroy the younger, making ſome ex- 


periments with human urine, happened to 
compoſe a ſal ammoniac, in every thing like 


what is imported; when he read his Memoir 
this year before the Academy, M. Lemery ob- 
jected that the ſal ammoniac of the ſhops | 
cou'd never be made by ſublimation, the ye- 
ry figure it is brought to us in (in flat cakes), 
neceſſarily excludes ſublimation, no falt ſub- 
limated in our furnaces was ever known to a{- 


ſume the ſhape-of the ſubliming veſſel, but 


are in a kind of arina, which Chemiſts have 


called flowers; beſides, the low price it comes 


to market at, M. Lemery thinks another ſtrong 
reaſon, why it cannot be made by ſublimati- 


on; for how great muſt be the expence in 


OO 


materials, ſubliming veſſels, labor and freight? 
for theſe reaſons he conjectures that ſal am- 


- moniac is made in much the ſame manner of 
our common ſalt, by evaporation, preceded 


by 


of 4 | 
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by the neceſſary lotions, to purify the mat- 
ter; nor is it impoſſible but there may be a 
foſſil ſal ammoniac, as there is a foſſil ſa- 
ö 1775 5 we have before ſeen the account of a 
al ammoniac gathered at the foot of Mount- 
Veſuvius *. We know that ſome earths are 
naturally ſaturated with one kind of falt, and 
ſome with another; this earth might be ſup- 
poſed to be impregnated by the urine of 1 
veral animals; it is not therefore very difficult 
to conceive, how the ardent heat of the ſun, 
in thoſe eaſtern countries may unite this foil 
acid with the volatile ſalt in the urine of 
thoſe animals, ſo as to produce a ſal ammo- 
niac ; .what helps to ſtrengthen this conjec- 
ture is, that ſeveral plants are known to con- 
tain a ſal ammoniac, others a vitriol, others a 
ſalt-petre. 
Theſe reaſons had then their weight with 
the Academy, who is always cautious to 
give a ſanction to any facts, before it re- 
ceives the moſt unqueſtionable vouchers, ac- 
cordingly, M. Geofroy's Memoir was ſuppreſ= _ 
ſed for the time, fo the matter lay over to 
the year 1719, when M. Lemere, Conſul at 
Grand Cairo, ſent the Academy he following 
account of the manufacture of ſal ammoni- 
ac in Egyt. | | 
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As there is very little wood in Egypt, moſt 
of their fuel is a compoſition of the dung of 
their domeſtic animals and chopped ſtraw, 
made up into cakes, which they ſet to dry in 
the ſun. The ſoot ariſing from this fuel is 
carefully gathered, and put after into great, 
round glaſs bottles, exactly of the figure of 
our bombs, a foot and a half in diameter, 
with a neck 2 fingers in height; they coat 
theſe bottles with a fat earth, and fill them 
with ſoot, to 4 fingers ſhort of the neck, and 
place them | afterwards in furnaces, fitted for 
that purpoſe, wherein a fire of the ſame fuel 
is kept up for three days and three nights, du- 
ring this time, all the fegm in the ſoot is ex- 
haled, the ſalt ſublimes at the neck of the 
bottle, in the form of a flattiſh cake, in 
which they are exported; each bottle con- 
tains 40 pounds weight of this ſoot, which 
at the end of the operation yields 6 pounds 
of ſal ammoniac. Yo * 

Each furnace contains 16 bottles, and in 
every laboratory there are 8 furnaces, ſo 
there are 128 bottles in every laboratory ſet _ 
to ſublime this ſalt; in 2 villages near Delta, 
there are 25 of theſe grand laboratories, be- 
ſides ſome ſmaller ones; upon an average, 
they make yearly from 1500 to 2000 quintals 
(hundreds wt.) of this ſalt; in all Egypt beſides 
there are but three laboratories, 2 in Delta, 


and one at Grand Cairo, which make from 20 
| | to 
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to 30 quintals of this ſalt ; it is to be obſer- 
ved, no other but the above kind of ſoot will 
yield ſal ammoniaac. | 

However mortifying it was to M. Geoffroy 
at the time (1716) to have his Memoir ſup- 
preſſed, he had ample ſatisfaction after, to 
find by. the accounts the Academy received 
from the above conſul, that what he had ad- 
vanced, relative to the compoſition and ma- 

nufacture of ſal ammoniac was true in fact. 

M. Geoffroy purſuing his inquiries in ano- 
ther Memoir 1720, made ſal ammoniac with 6 
all kinds of animal ſubſtances, ſuch as blood, 
urine, horns, leather, hair, old woollen rags, 
Sc. all that is neceſſary is to unite a volatile 
alkali with a volatile acid; and as we know 
that the marine acid is by far the moſt volatile 
in nature (it will volatilize metals and mercu- 
ry), ſo it is the fitteſt acid to be employed in 
the manufacture of ſal ammoniac. 


To make an extemporaneous SAL AMMON I 


Take ſea ſalt and any animal ſubſtance 
you pleaſe, of each q. v. harts horn, for ex- 
ample, and the weight of the whole of pipe 
clay, put this mixture. into a retort, placed in 
a reverberatory furnace, by managing the fire 
as uſual, the Hegm comes over firſt, the vola- 
tile ſpirit mixed with a little oil comes over 
after, and upon raiſing the fire, the falt will 


\ k ; [ 
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be found, caked about the neck of the re- 


tort. Take out this ſalt, and mix it with 
about half its weight of pipe- clay, ſet it to 
ſublime as before; you will have a fine, white 
ſal ammoniac, which will want no further 
preparation, tho it may be rendered till pu- 
rer by diſſolving it in water, filtering, evapo- 
rating and cryſtallizing it, after it becomes a 
V 
There is ſtill a more expeditious way of 
making a ſal ammoniac; pour the marine 
acid on any volatile alkaline ſalt or ſpirit to 
full. ſaturation, evaporate the ſuperfluous fegm 
in a ſand heat; you will have a %% /alſum, to 
all effects as good as the common ſal ammo- 
niac of the * EC ee 
By theſe experiments, we now know that 
ſal ammoniac might be made with human 
urine alone, this urine contains a good deal 
of ſea ſalt; but when the urine of other ani- 
mals is employed, ſea ſalt muſt then be ad- 
ded; their urine is known to contain very 
little common falt. 
Laſtly, theſe ſame experiments inform us, 
that in caſe we ſhou'd get no more of this 
falt from Egypt, we might very eaſily ma- 
nufacture it at home; for we now know that 
all animal ſubſtances, old rags of wool, ſilk, 
pieces of ſkins, hair, c. and ſea ſalt, will 
always yield. this kind of falt ; for this pur- 
poſe, it is only erecting a laboratory, where 


labor 
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labor and fuel are cheap, and ſea ſalt in plen- 
It cannot be well objected to this, that 

this ſalt wou'd come much dearer to market 

than what it now ſells for, by reaſon. very” - 

great quantities of the neceſſary materials 

wou' d yield but a very ſmall quantity. of this 

falt ; for let it be here conſidered: ho hl 

time and expence 1s expended in 2 of | 

ſugar, how little juice each ſugar-cane pro- | - | 4 

duces, and yet after all this vaſt expence of 9 

time and labor, ſugar is ſold for leſs than one * = 

| half of the rome of our fal-ammoniac of Wm 4 

— Hops, 1 
M. Geoſroy ſtill purſuing his inquiries =_ 

while the plague raged at Marſeilles in 1720, 1 

thereby interrupting all commerce with the 

Levant, obliged him to ſend to Holland for ; 

this ſalt, which was of another form, like a ; 

ſugar-loaf, with the top cut off, and imported 

_ the Ea/t-Indies ; the figure of this alt 

gave him great pleaſure, as it ſtill confirmed 

what he had advanced in 1716, concerning 

the manufacture of ſal-ammoniac by ſublima- 

tion ; what he now wanted, was to diſcover 

the proportion between the acid and alkali 

M.. Tournefort in 1700, cou'd obtain but + of 

a volatile dry ſalt, which however, is more 


> - 
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than any Chemiſt before him con'd ; for Toke 4 


15 Ounces of, fal-ammoniac, he had 10 ounces* 
of a valatile dry ſalt, and 36 gunces of a vo- 
latile ſpirit, which may * ſuppoſed to con- 

* 18 G tain 
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tain 6 drams of the ſame ſalt, making in the 
whole 10 Oz. 6 drs. M. Genſfroy obtained a- 
bove + of the ſame volatile dry ſalt; the dif- 
ference in the produce by both proceſſes he 
conjectures was owing to M. Tournefort's not 
employing a ſufficient quantity of an interme- 
dium; beſides, he took no account of what 
Was Joſt i in the operation. 
M. Geofroy's method is this, he delve both 
his falts perfectly well, and while they are yet 
warm, he puts them into his retort, taking 
care to cork it cloſe, he lets them remain ſo 
for 24 hours, and then adds 2+ ounces of the 
ſpirit of wine to each pound of ſa] ammoniac 
he employs; here again he leaves the matter 
in digeſtion for 12 hours, to give the ſpirit 
time to diffuſe itſelf, and penetrate the alt, 
and even excite a gentle fermentation, which 
helps to detach the acid from the alkali, which 
by that means abridges the operation (the vo- 
latile ſalt comes over the ſooner) ; he then a- 
dapts 2 receivers to his retort, the firſt having 
an apperture : at each end, in order to preſerve 
a communication between the retort and 
the 2d. receiver, and after he has luted the 
junctures, he raiſes the fire by degrees; in order 
to raiſe a very gentle fiblichation by the heat 
of the reverberatory ; the ſpirit comes over 
"firſt, a part nc BY on the ſides of the firſt 
receiver, the remainder paſſes on to the ſe- 
cond, while all the volatile falt comes over, 
| and 
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and firmly adheres to the fide of the firſt re- 
ceiyer; when the veſſels are cold, and unlu- 
ted, a ſeparation is made; what liquor is found 
in both receivers is near equal to the ſpirit of 


wine employed, and found to contain a vola- 


tile ſalt; for after ſome days it depoſites a ſalt 
in the form of needles, and when emptied in- 


to another bottle, it will again depoſite more 


F ws 8 
NI. Geoffroy employed in the above proceſs; 
1 pound of ſal ammoniac, 3 of alt of tartar 


and 24 ounces; of the ſpirit of wine, the whole 


making 4 pounds, 24 ounces ; the produce 
was as follows, 13 ounces, 3 drams of a vo- 
latile ſalt, 1 ounce, 5 drains of a ſpirit, be- 
ſides 1 ouuce 3 dram the papers round the 
junctures had imbibed; the whole making 16 


ounces 1 dram of a volatile ſalt, from which 
we muſt deduct 2+ ounces for the ſpirit of 


wine employed, and there will remain 13 
ounces 5 drams of a volatile ſalt, which a 
pound of ſal ammoniac yielded by this me- 

„ e eee, * 1 . 
The capul mortuum in the retort weighed 3 

pounds 1 ounce, which ounce of overplus 


muſt be the weight of pure acid, contained in 
a pound of ſal-ammoniac; but as the above 


16 ounces 1 dram of a volatile ſubſtance, 


found in both receivers, with the 3 pounds 1 


ounce, found in the retort, make but 4 pounds, 
1 ounce; 1 dram, there is a loſs of 1 ounce, 
Ce 2 3 drams; 


% - 
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3 Aenne; ; this muſt be the volatile ſalt, ann 
during the operation, exhaled thro'' the junc- 
tyres and lutes, and which no care can pre- 
vent; ſo adding this loſs of 1 ounce 3 drams 
to the above 13 ounces 5 drams of a volatile 
ſalt, it will be found, that a pound of fal- 
ammomac contains 15 ounces-of a volatile al- 
kaline ſalt, and but 1 ounce of pure acid, which 
probably may appear a Paradox in Chemiſtry 

e that as it may, it cannot be alledged 
ez a part of the alkaline ſalt, employed as 
an intermedium, was volatilized during the o- 
peration; for was that the caſe, the refhduum 
in the retort muſt be by ſo much diminiſhed 
in its weight; whereas it is rather increaſed 
by I ounce, which as was before ſaid, is the 
proportion of the acid to the alkali, that is, 
half a dram of an acid to every ounce of a 
volatile alkali in fal-ammoniac * . 


f *v olatile falts are of great uſe in practice, ind wou'd be much 
-more fo, cou'd-they be deprived of their diſagreeable ſmell and 
taſte. Many attempts have been made to ſeparate this fetid oil 
from them, but they ſooner or later recover their former diſa- 
grecable ſmell. M. Geoffroy has, by the many experiments he 

made with fal-ammoniac, , happily hit upon a proceſs, which ef- 
fectually anſwers the end, it is by converting them into a ſal- 
ammoniac, and purifying it after by the neceſſary lotions, and to 
have the volatile ſalt ſeparate, to decompoſe the l-ammoniac 
by the aſſiſtance of the ſalt of tartar, as in the preceding proceſs. 
P e ſalt will ſublime” intirely free from its me pans imell, a 
UNE long and ardent * PORTS K. | 
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The manufacture of -ſalt-petre is "wall 
known, as it makes a principal ingredient in 
the compoſition of gun-powder ; but whire 
this ſalt is firſt prepared, or from what ſource 
it comes, is not ſo well known. Salt-petre'by 
its analyſts is known to contain an acid, united 
to a fixed alkali, which appears to be effenti- 
ally different from what we call the mineral 
acids, the vitriolic and marine acid; for if 2 any 
of thoſe acids was pour'd on an alkaline ſalt, 
on ſalt of tartar for example, no ſalt- petre 
wou'd reſult from the mixture, but either a vi- 
triolated tartar or what is called regenerated 
ſea ſalt, as the one or the other acid had been 
employed; whereas, if the nitrous acid and 
ſalt of tartar had been employed, falt-petre, 
and no other wou'd be then produced, a falt 
eſſentially different from any of the former in 
all its ſenſible qualities, it becomes cool upon 
the tongue, it fuſes when put on a live coal, it 
both excites and haſtens the inflammability of 
all ſulphurious ſubſtances, and whenever it is 
mixed with them,, it ſuddenly. produces a 
flame and a conſiderable detonation enſues, 

roperties foſſil ſalts are not found to be en- 
dued with; all which ſufficiently evince, that 
the acid in falt-petre i is eſſentially different from 
that univerſal acid found in, and extracted 
from all other, mineral or foffil concrete ſalts, 


all 
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{yfficiently evinees that the univerſal acid 
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all theſe differing only in their 34%; it is this 


baſis that conſtitutes and characteriſes this or 
that ſalt RON 
It may be here be objected, that there is in 
all Nature but one univerſal acid, which is 
contained in the bowels of the earth, and 


| 


paſſes from thence along with the ſap into the 


roots of all trees, plants, which become after 
food for animals, who in their turn become 
food for other animals ; ſo whether this acid 


is immediately extracted from the earth, or 


by a chemical proceſs, had from vegetable or 
animal ſubſtances, it is ſtill one and the ſame, 


the uni ver ſal acid of all bodies, conſequently 


the nitrous acid does not differ eſſentially from 
the other mineral acids. | 


Tho' it cannot be denied but that this uni- 


SS Le 


earth, and with propriety may be fo far conſi- 


der'd.as a mineral, yet what conſtitutes it nitre, 
is the change it ſuffers by its diviſion, and per- 


haps fermentation in the plant, whereby it dif- 
fers from all the mineral acids we know. 
Ihe following experiment of M. Lemans 


fers 


by, 
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fers ſome change in its paſſage from the earth 
into the plant, which conſtitutes its nitre. He 
took ſome of the earth whereon ſeveral plants, 
known to contain nitre grew; ſuch as borrage, 
purſlain, and many others ; this earth ſurely 
ſhou'd by-its analyſts yield nitre, did it origi- 
nally contain any; yet by all the tryals he 
made, he never cou'd extract any nitre from 
it; what this earth conſtantly yielded was a 
vitriol, or a ſulphur. From this experiment 
alone, it is ſufficiently obvious that the above 
plants changed the univerſal acid into that of 
nitre; otherwiſe theſe plants by their analy/ss, 
ſhou'd yield a vitriol, or ſulphur, and not a 
nitre, as the,carth they grew on yielded. a vi- 
trio] or ſulphur, and no nitre. The conſe- 
quence is ſelf-evident, the 1 wrought that 
change in the uni verſal acid, which characte- 
riſes it nitre or ſalt- petre; what was in the 
earth a vitriolic acid, becomes an acid of a 
— Nature in the plant, a nitre or ſalt- 

tre 

Something 8 to this is obſervable 
in the anahyſs of plants and animals, what 
was a fix d falt in the plant becomes a vola- 
tile ſalt in the animal, who took it in for his 
food and vice verſa. How this change hap- 
Pens M. Lemery conjectures is thus—all al- 

aline falts are concrete ſalts, half decom- 


; Ah that 1s, et of the greateſt part : 
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of their acid, which is all the alteration they 
ſuffer'd; for by returning the acid, they were 
deprived. of, they become the ſame concrete 
ſäalts they were; now, when the nitrous acid 
for example, paſſes from the plant into the 
animal and vice verſa, the only change it ſuf- 
fers, is to depoſite ſome of its earthy parts in 
its paſſage from the plant to the animal, and 
in their place, it takes up ſome of the ſul- 
phurious parts of the animal, by which 
means it becomes volatile, z. e. obeys the 
leaſt action of fire, and when this ſame ni- 
trous acid returns to the plant, it as freely 
parts with thoſe ſülphurious parts to join its 
primitive earth again, and becomes fix'd, that 
is, reſiſts the higheſt action of fire; wherefore, 
as no earth has hitherto been found to con- 
tain nitre or ſalt-petre, unleſs it was previ- 
ouſly impregnated with either vegetable or 
animal ſalts, ſo it is indiſputably a matter of 
fact, that all our nitre is either a vegetable 

or animal falt, and not a foſſil ſalt. 
-_ "This is ſtill further demonſtrable, by con- 
ſidering how nitre is now made in all parts 
of Europe. The manufacturers of ſalt-petre 
are known to chooſe the ruins of old build- 
ings, the ſqualid earths of ſtables, pigeon- 
houſes, bog-houſes; church-yards, &c. all 
places well known to be highly impregnated 
with anal ſalts; and what is here chiefly 
worthy & obſer vation is, that the under tra- 
| | ta 


, 
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ta of thoſe ſame. places are known to yield 
no nitre, which wou'd not be the caſe, was 
nitre a foſſil ſalt; the upper rata therefore 
received their nitre from the vegetable or a- 
nimal ſalts they were impregnated. with, 
which not being able to penetrate further 
than a certain depth, the under ſtrata. for | 
that reaſon never yield any nitre. . : ,, . 
Further, if nitre was a foſſil ſalt, like the 
other foſſil ſalt, vis. ſal- gem, vitriol, alum, 
it wou'd manifeſt itſelf in ſome of our mine- 
ral ſprings, as thoſe foſſils ſalts are known to 
do; and probably it was for this reaſon (no mi- 
neral waters or under rata of the earth been 
known to yield nitre), that ſome fancied the air 
was the grand magazine of this nitre, which, it 
keeps in a fluid ſtate, as ſal- gem is kept in the 
ocean, ready to be depoſited in all earths fit 
to receive it, from whence it is afterwards 
extracted. Mayow was a ſtrenuous aſſertor of 
this aerial nitre, a fond opinion, believed even 
this day, tho often combated, and intirely 
refuted by Barchuſen and Schelhamer ; but M. 
Lemery, by the following experiment, has for 
ever buried in oblivion, this whimſical notion 
of aerial nitre ; he expoſed three different 
alkaline ſubſtances, viz. lime, ſalt of tartar 
and waſhed earth on three earthen. plates, 
placed on benches raiſed above the ground; 
theſe ſubſtances lay thus expoſed to the open 
air, for upwards of 2 years, ſhelter'd from 
Vor. 7 = . the 
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the rays of the ſun,” as the patrons of this 
Htem recommend, when they direct to ex- 
Pole che earth to receive this pretended aerial 
Hitre; when he made the ufual elixations of 
cheſe 3 fubſtances to extract this nitre, they 
not only yielded no nitre, but did not even 
afford the leaſt ve tige of their containing a- 
ny of it; but hen theſe ſame ſubſtances 
were impregnated. with animal falts, with 
utine for example, they ſoon after yield- 
ed nitrè pretty entifully. 
This fingle experiment is ſufficient to over- 
throw this fond opinion, of the air's being 
the inexhauſtible ſource, which ſupplies all 
this terraqueous globe with nitre ; for ſurely if 
the air'contained this nitrous acid; how came 
it tliat not one atom of it came to lodge i in the 
above alkaline ſubſtances, expoſed for 2 years 
and upwards to its influence? It cannot with 
any color of argument be alledged that the a- 
bove ſubſtances were not fit matrices to re- 
ceive it, ſeeing theſe ſame ſubſtances, when 
they were impregnated with animal ſalts, 
yielded nitre in great plenty. | 
It muſt therefore henceforward remain an 
undeniable fact, that nitre is never to be found 
in the bowels of the earth, as all other foſſil 
falts are; nor 1s it contained in the air, as ma- 
ny hitherto fondly believed; but is either a 
vegetable or animal falt, extracted from ſuch 
ea earths, and from ſuch only, as have been im- 


pregnated 
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regnated with either vegetable or animal 
h falts ; for both vegetable, and animal ſuhſt 
ces contain nitre already ane the Your 
difference between the vegetab and animal 
nitre is this, the nitrous, acid in 8 plant, i 13 
joined, to a fixed alkali, which it exchanges 
for for a valatde alkali in the animal, as abs 
fore ee bi 


As to the nitre 1 from che. Eaſt, 
Indies, this is entirely a vegetable nitre; thoſe 
uncultivated grounds abound in ſuch plants, 
as are known by their anuſyſis to contain nitre; 
the haavy rains, that at certain ſeaſons are 
known to fall in thoſe countries, remain for a 
conſiderable time on the plains, or flat — = 
where they macerate, and as it were rot the 
ligneous parts of thoſe plants, and. extract 
what nitre they contain, which they after waſh 
into the lower grounds and ponds, from 
whence it is extracted in the lame manner as 
with us, which lead ſeveral into an error, im- 
agining that it was a foſſil falt, as thoſe carths 
yielded. it by . elixation, Gc. but by far the 
greateſt part of this Eaſtern. nitre is, found rea · 
dy formed on the flat grounds, the great heat 
of the ſun, in thoſe — being ſufficient, 
to, exhale the ſuperfluous aqueous parts, and. 
ſuffer the ſalt to b crplielijne, which, wants no 
other preparation; whereas all the nitte or 
ſalt- petite made in Europe, requires the additi- 
on of ſome fixed gde Al as Petrie 


( 


212 MEDICAL. Ess Ars, Gc. 


Ge. the reaſon was ad; before mentioned; 
all the earths from which nitre is extracted 
in Europe, are impregnated with animal ſalts 
only, which are known to contain no fix d 
falt; a lixivium from ſuch earths will yield no 
other than a nitro-ammoniacal ſalt, which 
gently evaporated, leaves only an unctuous ſa- 
line maſs, that ſoon liquifies in the air, but 
will never cryſtallize, till ſome fixed alkaline 


\ ſalt is added. The manufacturers of ſalt-petre 


are well apprized of this, and for that reaſon 
they are always provided with ſome alkaline 
ſabſtance, aſhes of one kind or other; the ni- 
trons acid, having a greater affinity with the 


fix d alkali ! in the aſhes than with the volatile 


alkali it was before join d to, quits this to join 


the other (ſee tab. of affin.), and by that 


means becomes that concrete ſalt, which we 


call nitre or ſalt· pette; the manner of manu- 


— 


ring our grounds ſeems to confirm this change 


of the baſis' of nitre from the animal to the 


plant, and vice berſa; the animal ſubſtances 
employed for this purpoſe are known, by their 
enalyks'to contain a nitro-ammonial fale only, 


which if boiled down by itſelf, wou'd never 


ize, as was before obſerved, but upon 


this'falt's paſſing into the plant, it quits its vo- 


latile 6s to join the fixt one in the plant; it 


is this change of bafs that conſtitutes this con- 


crete ſalt we call nicre, and this is that nitre 
1 from the Eaſtern countries. 8 


A8 
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As to what Stabl aud others ſay, that nitre 

is no more than the univerſal, primogenial, 
vague acid, only altered by its combination 
with the phlogiflon after a'peculiar 1 manner, by 
the means of putrefaction; a due attention to 
the following matters of fact wou'd ſuffice to 
ſhew, how little foundation there is for this 
opinion. iſt, Such plants as are known to 
contain nitre, taken green out of the earth, 
manifeſt upon their incineration, their con- 
taining nitre already formed, for they are ſeen 
to fuſe as conſiderably as nitre, put on a live 
coal wou'd.  2dly, animal ſubſtances analyſed; 
while yet reeking in their blood, are in like 
manner known to yield nitre, or rather 2 ni- 
tro-ammoniacal ſalt, ſuch as wou'd reſult from 
the combination of the nitrous acid and the 
volatile ſalt of vipers. | 
By all this it is ſufficiently obvious; they in 
both theſe caſes, putrefaction coud never be 
the productive cauſe of this nitre. iſt, The 
plant was calcined while yet green. adly, The 
animal ſubſtance was analyſed while yet warm, 
and before it had time to putrefy; putrefacti- 
on therefore cou'd by no means be the cauſe 
of the change, the univerial acid underwent 
in its paſſage from the earth into the plant, 
which conſtitutes it nitre; it can at moſt be 
conſidered only as the means Nature, uſually 
makes uſe of, to develope and make manifeſt 
ſuch falts as lay before concealed in either the 
EO; plant 


5 N 


Plant or animal analyſed, and that by diſſipa- 
ting ſuch ſuperfluous, oily particles as while 
preſent, wou d ſo. envelope this connate, ni- 
trous ſalt, as to prevent its appearing in its ge- 
ZZ 7... 

Shou'd there yet remain any doubt of ni- 
tre's being a ſalt, eſſentially different from all 
the concrete ſalts we know, the following 
properties, : peculiar only to nitre ſhou'd ſeem 
ſufficient. to remove it. 4 
Nitre whenever combined with other ſub- 
ſtances, is known to affect, in its cryſtallizati- 
on the appearance of ſome of the twining 
fhrubs, ſuch as the vine, joy, Sc. inſtances 
of the kind we fee in ſolutions of mercury 
and fil ver in the nitrous acid, whence that 
beautiful metallic vegetation, Homberg's Arbor 
Diane. M. Lemery has hit upon as beautiful. 
a vegetation of iron in the ſame nitrous acid, 
which no other acid was ever known to do; 
beſides, nitre is known to forward the growth 
of all plants, whether of the aſceſcent or al- 
kileſcent kind “, while a ſolution of common. 
falt or alum is found rather to retard than pro- 
mote their growt n. e ee ee 
This property of forwarding the growth of 
all kinds of plants, peculiar only to the nitre, 
wou'd ſeem to evince, that nitre is ſolely the 
produce of plants, conſequently the nitro- am- 
moniacal ſalt, obtained from animals, Foe 


t C Sce before, P- 78. 
; | / * 
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firſt formed in the vegetables thoſe animals 

took in for their food; this probably being the 
caſe, we ſhou'd not be furprized to ſee — 
watered with a ſolution of nitre, thrive apace, 
all this nitre has now to do is, to A es 1176 the 
place it was firſt formed in, plant by 
this means, is exempted from he Rare 4 of 
manufacturing its own falt ; ſuch Plants muſt 
neceſſarily upon their analyſis, afford nitre in 
good plenty. 

From the whole, we may ſafely conclude, 
that all the nitre we know, is obtained prima- 
rily from vegetable, and ſecondarily from ani- 
mal ſubſtances, and eſſentially different from 
all the concrete falts we know, 


4 the Converſon of Acids into V olatile Alka- 
RW. - 


We have explained before (page 3) what 
alkalies fixed or volatile are, that they are al- 
ways the product of fire or fermentation, 
which decompoſe ſuch bodies as are expoſed 
to their action, that neither exiſted in that 
form in either the plant or animal, betore 
theſe ſubſtances were ſubmitted to its action; 
fix d alkalies therefore are no more than acids 

concentrated in a portion of the earth and oil 
they retained, as the plant or animal ſubſtance 
was burning, and the only difference between 
the fixed and volatile alkali is this, the fixed 
alkali contains a good deal of carth, joined to 
a lit- 


/ 
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alittle oil; the volatile alkali on the contrary, 
contains very little of eatth, but a good deal 
af the oil of the plant or animal it was had 
from. It is this oil that renders this ſalt ſo vo- 
latile, as to riſe with the leaſt action of fire; 
vegetables in general afford a good deal of a 
fx d, but very little of a volatile alkali; ani- 
mals on the contrary abound in a volatile alka- 
li, and minerals contain very little of a natural, 
fixed alkali, ſuch as the Natrum of Egypt, 
and ſome others, had by lotion from ſome 
earths about Smyrna, and ſeveral other Eaſ- 
tern countries. The Chemiſts have diſcovered 
a method to convert falt-petre into a fix'd al- 
kali; but no one hitherto has been able to 
obtain a volatile alkali from a mineral acid *, 
which is a little extraordinary; for as we ſee 
every day the vegetable acids converted into 
either fix d or volatile alkalies, why ſhou'd not 
the mineral acids be equally convertible into 
either fix'd or volatile alkalies, ſeeing the pri- 
mitive ſource of all ſalts is the fame, the earth; 
theſe cannot therefore differ eſſentially from 
each other. | 
The better to conceive how mineral acids 
might be converted into volatile alkalies, we 
Mall firſt conſider how both the vegetable and 


animal acids are converted into either fix d or 
3 


* Neuman Moors us, that Stahl upwards of 30 years before, 
had diſcovered this method of converting mineral acids into 


volatile alkalies. See Lewis's Tranſl, p. 204. 
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volatile alkalies by the aſſiſtance of fermenta- 
7 tion or calcination. 

Every body knows that when we wou'd 
have the eſſential ſalt of a plant, the expreſ- 
ſed juice is put into a cool place, to ſhoot into 
cryſtals; but had this ſame juice been kept in 
a warm place, it wou'd ferment, ſwell and 
throw ub a ſcum, or depoſite at the bottom 
and ſides of the veſſel, all its coarſer earthy 
parts; the acid, then freed from thoſe earthy, 
parts, extended in the 'flegm, attenuated by 
the fire, contained in all ſubſtances, ſoon be- 
comes a vinous liquor, not unpleaſant on the 
palate ; but had the fermentation been ſuf- 
fered to continue, till thoſe particles of fire 
contained in all bodies, had diſſipated the fine 
particles of oil in the ſame juices, the acids 
now left naked, wou'd make as ſtrong an im- 
preſſion on the tongue as vinegar wou'd ; all 
this while, the acid is in a liquid form, and 
does not become either a fix'd or volatile alka- 
li, till it is expoſed to the action of the fire; but 
inſtead of expreſſing the juice, had the plant, 
after it was pounded, been left with its juice 
in a temperate place, it wou'd ſoon turn four, 
and upon a further putrefaction, a volatile al- 
kaline ſalt wou'd exhale, diſagreeable to the 
ſmell; and if this matter had been ſet to diſ- 
till, it wou'd yield a good deal of a volatile 
alkaline ſalt. The ſame thing happens to 

Viet 19, *0e creme 
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creme of tartar, and all other eſſential Galts, 
which never yield an alkaline alt, till they 
have been expoſed to the action of the fire; 
but after tartar has been diſſolv'd in water, by 
ſoon ferments, and when diftilled after, 
yields very readily a good deal of a volatile 
alkaline ſalt. 

What happens in both proceſſes 1 is this: the 
previous maceration and ſubſequent fermenta- 
tion detach the acid from the coarſer earthy 
parts, which joining the oil after, forms with 
it this volatile ſalt in-queſtion. 

This 1s viſibly exemplified by the manner 
of the fixing of nitre; a pound of nitre is 
melted'in a crucible, placed in a naked fire, 
to which is added, by little at a time, ſome 
powder of charcoal ; this projection is conti- 
nued, while the nitre exhibits a flame, or a 
detonation enſues; the operation over, the 
pound of ſalt-petre will yield from 10 to 12 
ounces of a fix'd, alkaline ſalt. It is here ſuf- 
ficiently obvious that a part of the nitrous acid 
was, during the above proceſs, converted into 
this fix'd alkaline falt ; for it is known, that 
a pound of nitre contains half its weight of 
water, which it took in its cryſtallization ; of 
the remaining half, 4 ounces are the acid, 
and the other 4 ounces the alkali ; if theſe 4 
ounces of acid were not converted, during 
the above proceſs into a fix?d alkali, = 
57112 cou 
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cou'd à pound of nitre yield from ten to 
twelve ounces of a fix d ſalt, as in the 
above proceſs? here then the nitrous acid is 
viſibly changed into a fix d ſalt, nearly in 
the ſame manner as a vegetable effential 
ſalt is converted into the like fix d ſalt by 
calcination ; a portion of the acid in the 
plant joins, during the calcination a portion 
of the oil of the dame plant, both inſinu- 
ate themſelves into a portion of the earth 
of the plant, and fo form the fix'd alkaline 
ſalt. | 

Hitherto we have only ſeen the change of 
a mineral acid into a fixed alkali ; this pro- 
ceſs however, if rightly attended to, will 
furniſh us with a proof of the change of the 
ſame mineral acid into a volatile alkali. The 
vapors that exhaled in the proceſs in the fix- 
ing of nitre, evidently ſnew, that they con- 
tain this volatile alkaline falt m queſtion ; to 
be certain of this matter, M. Geoffroy employ - 
ed a tubulated retort, to which he adapted 
ſeveral ballons, with double gullets by Che- 
miſts called adaptors, both to give the matter 
room enough to expend itſelf, and to prevent 
the breaking of the veſſels, he placed this re- 
tort in a reverberatory, furnace, he, projected 
by little at a time, a mixture of equal parts 
of nitre and powder of char-coal (the quanti- 
ty of char-coal was here neceſſarily increaſed, 
| Se 2 to 
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to moderate the violent exploſion of the nitre, 
which wou'd otherwiſe break all the veſſels), in 
the courſe of this proceſs he perceived, that 
the vapors that exhaled, thro the tubulated 
aperture, had as ſtrong and penetrating a 
ſmell as any volatile alkaline ſalt whatever, 
after he had projected all the matter he had 
prepared, he rais'd the fire, to expell what va- 
pors might ſtill remain; at the end of the 
operation, he found in the receiver a very 
penetrating, urinous liquor, of a faltiſh 
taſte, and tranſparent, which beſides the uri- 
nous ſmell, gave all the other ſigns of its be- 
ing a volatile alkaline falt; it fermented 
ſtrongly with all acids, it turned ſyrup of vi- 
olets green, and a ſolution of copper blue, it 
firſt coagulated, and precipitated after a ſolu- 
tion of corroſive ſublimate. 

As therefore this volatile alkaline ſalt did 
not pre-exiſt 1n either the nitre, or char-coal, 
it muſt be produced during the operation, in 
the ſame manner as the fix'd alkaline ſalt of 
the plant is form'd, during its calcination ; 
the nitrous acid joins a portion of the oil in 
the char-coal, and a little of its earth, and by 
the action of the fire, they are united, ſo as 
to form this volatile alkaline falt in queſtion, 
A like volatile alkaline ſpirit might be 
had from any of the other mineral acids; 
a mixture of equal parts of ſalt of tartar 
| | and 
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and the flowers. of brimſtone, melted in a 
crucible in a- naked fire, diflolved after in a 
ſufficient uantity of water, and left in a cu- 
curbit, till it begins to acquire a fetid {mell, 
will by diſtillation, yield a good quantity. of 
this volatile alkaline ſpirit; in this proceſs a 
part of the vitriolic acid joins the alkaline 


falt of tartar, as havinga greater affinity with 


it than with the bitumen it was before joined 
to in the brimſtone, and forms with it a vi- 
triolated tartar, while another portion of the 
ſame acid joins the bitumen, now highly ra- 
refied, and riſes with it in vapors, which 
contain this volatile alkaline ſpirit. 55 

Cou'd there ſtill remain any doubt of this 
converſion of a mineral acid into a volatile al- 
kali, the following proceſs of M. Bourdelin, as 
related by du Hamel in his latin hiſtory of the 
Royal Academy, muſt intirely remove it. 

M. Bourdelin, took the filings of ſteel, and 
made them into balls with water, he expoſed 
theſe balls after to the ſun, adding ſtill more 
water, while he perceived his balls increaſed 
in weight, he then put them into a retort, 
placed in a reverberatory furnace, from which 
he obtained a good deal of a volatile alkaline 
ſpirit. 

By this proceſs it 1s ſufficiently obvious, 
that the mineral acid was converted into a vo- 
latile alkali, the water here added to the fi- 
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ings of ſteel, diffolved the vitriolic acid, as 


it did in the preceding proceſs; the fire rare- 


fied the brtuminous parts, the ſulpbor of the 
fame filings, and by the affiſtance of the ſub- 
ſequent diſtillation, were ſo united as to form 
this volatile alakine falt. * 

This ſame proceſs further informs us, that 
fix'd alkaline falts differ eſſentially from each 
other, equally as volatile alkaline ſalts do; 


for the fix d alkaline falt of every plant na- 
turally preſerves the characteriſtic of the 
acid of the plant it was had from; wherefore 


as in the following proceſſes, one volatile al- 
kaline ſalt was obtained from a vegetable 
acid, and another from a mineral acid, theſe 
volatile alkaline ſalts ſhou'd not be promiſcu- 


ouſſy e | as 0 Chemiſts have ad- 
vanced. 


De the V, Mlatili zation, whether real or „ 
e of fixed alkaline Salts, 171 7- 


Before M. Geoffroy had given the preceding 
account of che experiments he made to con- 
vert acids into fixed or volatile alkaline ſalts, 
M. Lemery was employed in making ſuch ex- 
periments, as naturally led him to diſcover the 
ſame thing; accordingly in 11 days after he 
read his Memoir concerning the converſion of 
acids into volatile alkalies, he . 

that 
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that alkaline ſalts, fixed or volatile, are not to 
be found in that form in any body, ſalts in all 
bodies are in a concrete form, and are ren- 
dered alkaline, by being deprived of the great- 
eſt part of their 8 by the action of fire, 
vor they are decompoſed, but may be ea- 
ſily regenerated by reſtoring to them the acid, 
they were deprived of. We have an example 
of this in the proceſs of fixing of nitre, and 
reſtoring it to its former ſtate by adding the 
acid the fire had deprived it of, 

How M. Lemery came to diſcover this vo- 
latilization of acids, he tells us was thus, up- 
on his making experiments with iron, and 
diſſolving it in all kinds of menſtruums, in the 
vitriolic and nitrous acid, he filter d this laſt ſo- 
lution, and pour'd water on the red ochery ſub- 
ſtance left on the filter; this water came off, 
one time red, at another time either yellow, 
or green, which denoted ſo many different ſo- 


lutions of iron; for lixivium tartari pour'd oon 


the firſt ſolution of this firſt ochery ſubſtance, 
did not deſtroy its red color; it only form d a 
ſort of a red coagulum ; but the ſame Iixivium 
pour'd on the ſecond folution, turned it in an 
inſtant into a green coagulum. 

M. Lemery put ſome of this ſecond ſolution 
into a cucurbit, and pour'd a good deal of 
the lixivium tartari upon.it, there aroſe that 
_ Inſtant, a prodigious Wr of volatile al- 


kaline 
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kaline vapors ; he then fitted a head and re- 
ceiver toit, and obſerving that the vapors ſtill 
continued aſcending, and willing to know 
| what they were, he took off the head; he was 
BY here fo violently ſeized by the noſe, as to be 
. ſcarce able to withſtand the impreſſion ; here- 
upon he luted the veſſels, and ſet the matter to 
diſtill, firſt by a gentle fire; and here again he 
took off the head, to diſcover the nature of 
thoſe vapors that aſcended ; the ſpirit took him 
here by the noſe as violently as any other vo- 
latile alkaline ſpirit wou'd ; he now was con- 
vinced that this ſpirit, as to the ſmell, was as. 
ſtrong as the volatile ſpirit of ſal ammoniac ; 
upon pouring ſome of it on a ſolution of cor- 
roſive ſublimate, it precipitated it into a white 
powder, as all other volatile alkaline ſpirits 
do. 
And here M. Lemery adds, that tho' it may 
appear, that both M. Geoffroy and he had diſ- 
covered the manner of converting an acid in- 
to a volatile alkali, yet he confeſſes he has ſe- 
veral doubts on his mind, that what both did, 
amounts to no more than this, to unfold and 
make manifeſt a volatile alkali, which really 
pre-exiſted, but lay as it were concealed in 
ſuch ſubſtances as were ſcarce ever before ſuſ- 
peed to contain any, and adds, but let the 
caſe be as it will, it muſt be confeſſed in hor- 
ror to truth, however mortifying it may be to 


| both 


* 
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| | 
both of us, that we were not the firſt, he _— 
diſcover'd this method of volatilizing acids ; 1 
17 8 in his book of the ſecrets in Epen | | 
ry p. 56, 57. extracted from copper a volatile 
allelins ſalt, The caput mortuum of all tzjge 
kinds of vitriol, firſt expoſed to the air, and | 
 ſetfaſter to diſtill, will by the utmoſt torture | 
of fire, yield the ſame volatile alkaline ſalt; 
M. Bourdelin * obtained the ſame kind of vo— = 
latile alkali from the filings of ſteel, impre _— 
| nated only with water, and diſtilled after; M. = 
Homberg obtained the like alkaline ſpirit and a . 
very fine and penetrating ſalt from a mixture — 
of 2 parts of ſalt of tartar and one of alum f. 1 
M. Homberg did not think he had compoſed 11 
this volatile alkaline falt, he rather thought, i} 
that it was the ſalt of tartar that had been vor- 1 
latilized ; M. Lemery ſuſpects, that M. Hom- — 
berg's volatile alkaline ſalt lay concealed in the 1 
alum; for the manufacturers of alum are 
known to employ urine, to purify it; we 
ſhou'd not therefore be ſurpriz'd to find a vo: 
latile alkaline ſalt, when alum is employed in 
experiments of this kind, and even vitriol, 
without tlie aſſiſtance of the ſalt of tartar, or 
any other intermedium, is known by the ut- 
moſt torture of fire, to yield the like volatile 
alkali ; this wou'd jdn one to think, that 
this volatile alkalitn both alum and vitriol; lay 
there concealed,” and in ſome ſenſe united to 
VOI. IV. l their 
* du Hamel's hiſt. p. 219. + bid. 
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theit acid, forming with them a kind * ſal 


ammoniac, which the action of the fire had 
only detached from them, and ſet at liberty 
to — itſelf in its own volatile form; now 


as this vitriolic acid from its ſpecific gravity, 


cou'd not with the ſame degree -of fire, riſe 
either ſo high, or ſo ſpeedily as the volatile 
alkali it was joined to, fo it remains with the 
caput mortum in the cucurbit; but when a 
fix d alkali, ſuch as the falt of tartar, is mixed 
Wich either vitriol or alum, the vitriolic acid 
quits the volatile for the fixed alkali, as having 
a greater affinity with it, forming therewith a 
vitriolated tartar, the volatile alkali, thus a- 
bandoned by its acid, comes over in its qwn. 
genuine form, like what by the uſual proceſs 
is had from either vegetable or animal ſub- 
ſtances. 


The promptitude with which this volatile 


| alkali riſes upon pouring {izx!v1um tartari on a 


ſolution of iron, for example is, in M. Leme- | 


_ 73's opinion, a ſtrong preſumption, that all 


that then happens is, to unfold what really 


" . # » 


pre-exiſted, a volatile alkali, which is only 
detached from the vitriolic acid, it was-joined 


to; for the very ſame thing happens upon 


pouring the ſame lixivium upon a ſolution 
of ſal ammoniac in water, the volatile al- 
kali riſes here with the ſame promptitude 
as sin 0 former ent with a an 
rock, 8 0 
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of iron, where it is fufficiently evident, 
that all that happens is to ſet at liberty 
the volatile alkali, we know | is join d to 

the marine acid, in the fat ammoniac; and 


probably nothing more happens when li- 
iuium tartari is pourd on a ſolution of 


vitriol than to ſet at liberty the volatile . 


alkali that pre- exiſted, and was before 1 
ed to the Ins acid. ot ORG 


of Bpſon Sat, 1716. 


Epfom 5505 has been for ſome y year pu 
4 


the falt in faſhion, particularly in E 
from whence we. have it. It is as 


Pons ges gently in 1697, Doctor Grew pub- 


ſhed a treatiſe, in which he gives an ac- 
count of a falt, he had extracted from the 
mineral ſpring at Epſm; ever fince, this 
falt beeame greatly in vogue, both in England 
and in other countries; but the Epſom ſalt 
now imported, is - fold at fo low a price, 


that it is not poſſible it cou'd be had from 


the mineral ſpring at Egjom ; no mineral wa- 
ter is known to yield more than 3+ of ſalt, 
_ that is, about a dram of falt to a Faris pint 
of water; add to this, the expe 


in extracking this ſalt, which muſt ever pre- 

vent its being fold at the low price our pre- 

| ſent — ſalt is ſold at; W our 
F f 2 Epſom 


fice and labor 


a] alt cannot be Doctor Greuꝰs ſalt, but 
ſome foſſil ſalt, or the eaſy produce of ſome 
Chemiſt, who had the art to give it the 
name of a ſalt, already ſo much in vogue, 
which was no ſmall advantage to him, as to 
the ſale of it. 
M. -Boulduc, the F 7 Wi full 'of this noti- 
on, began to conſider this ſalt; at firſt, he 
imagined it had alum in its compoſition ; for 
put over the fire, it wou'd ſwell and bliſter, - 
as alum is known to do; accordingly he tor- 
tured alum, with all kinds of ſaline ſub- 
ſtances; but ſalt of tartar is what ſucceeded 
beſt with him; for the acid in alum, having 
a greater affinity with the alkaline ſalt of 
tartar than with its own abſorbent baſts, it 
quits this baſis, for the ſalt of tartar, and 
with it forms a new ſalt, in color and exterior 
form of its cryſtals, like Eyſom ſalt. All the 
difference is, this new ſalt is not ſo bitter as 
Epſom ſalt, and yet it cou d not be the Epſom 
ſalt imported, as it cou'd not come to market 
at any ſuch price. M. Boulduc's ſalt was intire- 
ly free from all earthly parts, whereas Epſom 
falt contains a good deal; M. Boulduc pour d 
lixivium tartari upon a ſolution of Epſom 
ſalt, which precipitated. a kind of. a white 
abſorbent earth, as wou'd precipitate from a 
daha en of alum. wil the me e, | 
| far $35 &+ 7 .M. Baule 
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M. Boulduc believed for ſome time. that 


he was the firſt that made a ſalt with alum 47 
and lixivium tartari; but upon examination 


he found that Hartman had long before com- 


poſed the like falt, which he greatly eſteem- 


ed. M. Boulduc found this falt purged ra- 


ther better than Epſom ſalt; for this leaves 


too great an aſtriction and drineſs after it, 
owing to that great quantity of abſorbent 
earth it contains, 1 Boulduc's ſalt was 


intirely free from all ſuch earthy parts. E. 


ſom ſalt might be eaſſſy depurated, but then 


this wou'd bring it the en to market, : 


which 1 18 What he wanted to avoid *. 


It muſt ELIE every body, ho fro this 8 


find ſo great a Chemiſt as M. Boul/duc, the Father really Was. 
ſo much miſtaken in the nature of this new ſalt, as he imagined it 
vas; to find that ſagacious analyſer of all kinds of ſubitances, 
overlook one of the moſt common ſalts of the ſhops, or take 


vitriolated tartar ſor any other ſalt; or forget that the aluminous 


and vitriolic acid were the ſame; conſegently his pouring a 


lixivium tartari upon a ſolution of alum, ſhou'd produce the 
ſame ſalt, as if he had employed a ſolution of vitriol. The 
greaeſt men we ſee, are apt to overlock things. 

Epſom ſalt is a compoſition of Glauber's ſalt, common galt. 
and a guous incoagulable water it took in its cryſtallization, 
Which Recha it 12 moiſt ; both theſe ſalts may, by an 
. Eaſy'proceſs, be had ſeparate diſſolve your Zpfom ſalt in water, 
expole it after in an earthen glazed pan, to be gently evaporated 


in the air, the Glauber's ſalt, which 9 in greater plenty, cry- - 


ſtallizes firſt, and is aſily diſtinguiſhable ; oil of vitriol makes 
no alteration in it. At he ſides of the ſame pan, the common 


ſalt will be found · in tcubic cryſtals ; laſtly, the above pin- 


uu incoagulable water, will be found in the pan, along with the 
remainder of the water employed to diſſolye the falt. I 


But 


1 


\ 
/ 


. 


it is the brain of the whale, 
certain manner; to this account M. de Juſſieu 


\ 
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But after all M. Boulduc's inquiry, the true 


' compoſition of Fp/om ſalt remained ſtill a ſe- 


cret to him, and wou'd probably ſtill remain 


fo, had not Doctor Mendez, Phiſician to his 
| Majeſty, K. George communicated to him the 


manner it is made at Limington in Hampſhire, 


and at Por ge- land, the only. two places it 


was then made in England. They boil down 
the hittern, remaining in their ſalt pans, af- 
ter the ſalt is cryſtallized, and from it obtain 


this falt, which goes by the name of Epjor 


falt. Doctor Mendez fent with the above 
account, a hogſhead of the fame hittern, that 
M. Boulduc may, by his own experiments, 


verify the above manner of AS Epſom 


* 
=”; Parmacitty, 172 8. 


| Naturaliſt have PRE billevcd: that Pie 
matitty was the ſperma of the whale. M. 
Lemery the Father, in his hiſtory of drugs, 
has ſet them right, by informing them that 
pared after a 


adds, that this Parmacitty i is the brain of ſuch 
whales only, as have teeth, which kind of 


whale is not often met win thoſe teeth 


We Os ata Tto2 n each. 
We 


. 
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We now know whenever Parmacitty is found 
floating on the fea, that it is the brain of 
ſome of this kind of whale, now dead, and 
putrefied, which from the colliſion of the 
waves, and heat of the ſun, has received 
ſuch a preparation as is equal to the artificial 


Ol. 


To prevent the ill Effects of thoſe Vapors that 
ariſe in Chemical Proceſſes, 1719. 
Thoſe vapors that rife in all chemical pro- 
| cefles contain the moſt volatile parts of the 
menſtruum and the ſubſtances expoſed to its 
action; and when they are not dangerous, - 1. 
they are always diſagreeable. The vapors that 
arife from diſſolutions of copper, lead and 
antimony in the vitriolic, nitrous and marine 
acid, But more particularly, from the nitrous 
acid, are ſo very dangerous, that it wou'd be 
great imprudence to expoſe one ſelf to them, 
even tho one took the uſual precaution of 
making thoſe diſſolutions either in the open 
air, or under a chimn e. 
M. Geoffroy the elder, propoſes a facile me- 
thod of ayoiding this danger, and which ra- 
ther promotes than retards the proceſs, and 
that is to cover the fubſtanceè to be diſſolved 
with any vegetable expreſſed oil; this oil ab- 
ſorbs the vapors, and ſo prevents their riſing. 
M. Gesffroy confeſſes he took the hint 1 the 
| | | ugar- 


r n 


, ſaga ere che inſtant the ** is going to 


bell, they throw a little oil on the top of it; 
this preſently checks the boiling over of 


5 the ſugar; the ſame method is obſerved in 


the boiling of honey; ſome rub the inner 
rim of the pot only with ſoap, ien has the 


ſame effect. 
M. Geeffroy's method is this, he puts the 


ſubſtance to be diſſolved into a cucurbit, wet- 


ting it firſt with either water or ſpirit of wine, 
to prevent the oils adhering to it, which 
wou'd retard the diſſolution, he after pours 
the oil, ſo as to cover the matter to be diſſol- 


W ThE” laſtly, the nenſtruum, which eaſily 


netrates the oil ſo as to reach the ſubſtance 
to be diſſolved; the quantity of oil ſhou'd be 


in proportion to the quantity of matter to be 


diſſolved, as well as to the nature of it, whe- 
ther ſubject to ſwell and efterveſce, and e- 


contra; in diſſolutions managed after this 


manner, the bubbles of air are ſeen to riſe, 
but are as ſoon ſeen to diſperſe tliemſelves in 
the dil, where they are ne after 
loft. 

'This method has theſe three advantazes at- 
tending it, 1ſt, it effectually ſecures the ope- 


rator from the danger ariſing from thoſe noxi- 
ous vapors, that always attend the ſolution of 
metals in corroſive mineral acids, 2dly, it as 


Ly” prevents the great rarefaction at- 
| | tending 


T 
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3 thoſe ſolutions, wherein the matter 
very often riſes over the veſſel it is in, and 


is thereby loſt, 3dly, the menſtruum acts more 


powerfully on the metal or mineral to be diſ- 


ſolved ; the oil repelling the menſtruum, acting 

in ſome ſenſe like the dome of a reverberato- 
ry furnace, and by that means a leſs quanti- 

ty of the menſiruum will do. 


* 


The oil after the operation becomes thick, 


owing to the acid, it has imbibed ; but by 
melting it over a gentle fire, it will do again, 


and ſhou'd any vapors ariſe; a little ſpirits of 


wine will render them rather agreeable, 


without interrupting the proceſs. M. Geoffroy 


has, by the means of the ſpirits of wine alone, 


ſecured himſelf againſt thoſe noxious vapors; 
he pours his ſpirit of wine gently, ſo as to 
float on the top of the mineral acid. This as 
effectually checks the efferveſcence as the 


oil; what vapors do ariſe, are white, and of 


an agreeable ſmell, being no more than a 


dulcified mineral acid. 


Of the Deficiencies of the common Methods of a- 
nalyling vegetable and animal Subſtances, 1719. 


It was one of the earlieſt cares of the Aca- 
demy to appoint analyſes to be made of ſeve- 
ral plants; accordingly 1400 plants were 
analyſed in the uſual manner, the produce of 


all of them was nearly the ſame, tho the 


Vor. N. * plants 


2 . 


io 
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plants analyſed were of ever ſo different a na- 

1 ture. The reaſon is this, the fire ſo changes 

| the nature and arangement of the 0 cnt 

Parts of both the plant and animal, thatmei- 

ther retain their true characteriſtics after their 
-analyſis; it may therefore be reaſonably in- 

8 2 why was ſo much time and expence 

- thrown away on ſuch analyſes? M. Lemery 

tells us, that it was neceſſary to make'thoſe 

analyſes, were it only to convince us of their 

inſufficiency; nothing elſe cou'd induce us to 

lay them aſide, fo great was the prejudice in 

ttheir favor; wherefore had thoſe analyſes no 

other end than to undeceive us, to unable us 

to ſet the juſt value on them, the time and ex- 

pence were well beſtowed; but to form a 

right judgment of the change, the fire makes 

in thoſe ſubſtances expoſed to its action, let 

tf - us confider thoſe ſubſtances, a plant, and an 

* animal, in their natural ſtate, and compare 

this ſtate with that they acquire after their a- 

nalyſis. en! | {245 

There is in all plants and animals, two di- 

ſtinct ſubſtances, which merit our attention, 

vix. an oil or ſulphur and a ſalt; theſe are far 

from being principles, each being compoſed of 

other parts; the ſalt in both the plant and 

animal ſubſiſts in the form of a concrete ſalt, 
which from the number of experiments, M. 

Lemery made on animal ſubſtances, appears to 


„ 
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be of the nitro-ammoniĩacal kind, that is ſuch 
a ſalt as wou'd reſult from the union of the 
matine acid for inſtance, and the volatile ſalt 
of harts- horn or vipers, which! is ſo like nitre, 
that an acid liquor, in every reſpect like out 
common fpirit of nitre, might be extracted 
from it; befides this nitro-ammoniacal ſalt; 
animal ſubſtances contain ſome common ſalt; 
which is eaſily extracted from them, but ne- 
ver combined with a volatile alkali, ſo as to 
form a fal-ammoniac hke the common. 
There is more of this nitro-ammoniacal 
falt found in animal than in vegetable ſub» 
ſtances, by reaſon all vegetable fubſtahces are 
known to abound in a fixed alkali, and to 
contain but very little of a volatile alkali, 
animals on the contrary, abound in a volatile 
alkali, and contain very little of a fixed al- 
kali, ſo that an acid, which in the plant 
wou'd form ſuch à concrete ſalt, as wou'd re- 
ſult from the union of the nitrous acid and 
lixiuium tartari, wou'd in the animal form 
ſuch a ſalt, as wou'd reſult from the union f 
the ſame nitrous acid-and the volatile alt of 
vipers. It is for this reaſon that we find more 
of the firſt concrete falt, nitre, in plants, and 
more of the ſecond kind of ſalt, a nitro-am- 
Schach ſalt in all animals. Fool's, 


Gg 2 | ; e 


N 
f | 
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How this concrete ſalt, a nitre in the plant, 
becomes a nitro-ammoniacal ſalt in the ani- 
mal, and vice verſa, has been before explain- 
ed *. Beſides this falt-petre and a nitro-am- 
moniacal falt, plants are found to contain 
other ſalts, ſuch as vitriol and common ſalt; 
thoſe therefore form different claſſes of eſſen- 
1 tial ſalts, which have different properties and 
effects, according to the ſpecies of ſalts they 
contain. | 
Having thus far diſcovered the Nature © 
thoſe ſalts, both plants and animals contain in 
their Natural ſtate, we are next to conſider 
what change the fire makes in thoſe ſame 
ſalts, after the plant and animal have been 
analyſed in the uſual manner; and here we 
are firſt to obſerve, that tho the nitro-ammo- 
niacal falt in both the plant and animal is 
compoſed of an acid and a volatile alkali, 
which are in their own Nature very volatile, 
yet it does not rife in diſtillation, as the com- 
mon ſal-ammoniac is known to do. The fire 
muſt firſt diſentangle this ſalt from the other 
component parts of the plant or animal to be 
14 anaſſed; but as the fire is not able to raiſe all 
_ "1 this ſalt, it firſt diſengages, and raiſes after 
| the volatile parts only; that is, the volatile 
alkali of the ſal- ammoniac of the plant or 
animal analyſed, and now ſeparated from its 
| : acid, 
See before p. 212. | | 
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acid, which acid remains with the caput mor- 
tuum; this is the true reaſon why there was 
ſo little appearance of an acid in the analyſis 
of animal ſubſtances, that till very lately 
they were judged to contain no acid; ſuch 
analyſes neceſſarily lead us into two errors, Iſt, 
That animal ſubſtances contained no acid, 
whereas it will hereafter appear they contain a 
good deal. 2dly, That all their ſalt is a vola- 
tile alkali, whereas both the fix'd and volatile 
alkalies are well known to be the product of 
fire, and never to be found in that form in ei- 
ther a plant or animal, as hath been often be- 
fore obſerved. 
Blut to account why a part only of this ni- 
tro-ammoniacal ſalt in animals, the volatile 
alkali comes over in the analyſis of animals, 
and not both the acid and alkali together, as 
the common ſal-ammoniac wou'd do, when 
analyſed alone, we are to conſider, that expe- 
rience teaches us, that the volatile alkali in 
moſt compound bodies is more volatile than 
the water in the ſame bodies, and yet in, the 
analyſis of the viper and other animal ſub- 
ſtances, the fegm, as leſs adhering to the o- 
ther parts, mounts firſt, even before the vola- 
tile ſalt ; but when this volatile alkali is once 
ſet at liberty, ſeparated from thoſe other ſub- 
ſtances, that kept it entangled, it then comes 
over in its own genuine, form, a volatile ſalt. 
| | | | Some- 
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Something fumilar to this happens to fal-im- 
moniac, when it is alone, unmix'd with other 
ſubſtances, it then riſes intire without. any dif- 
Reulty; but when this ſame ſal-ammoniac is 
in a compound body, intimately blended with 
earthy ſubſtances, it then becomes too heavy 
for the fire to raiſe the whole ſalt, but it diſen- 
tangles the volatile alkali only, and ſends it 
over in the form of a volatile alkaline ſalt. 
This is ſufficient] . evident by experience, 
fince by adding a ſufficient quantity of an al- 
kaline ſubſtance to ſal- ammoniac, that ſalt 
does not riſe entire, as it did when tee but 
its volatile alkali only riſes, while the acid it 
was before joined to, unites with, and deeply 
inſinuates itſelf into the alkaline ſubſtance 
employed, from which it is not to be ſepara- 
ted, but by the utmoſt action of fire. The 
fame preciſely happens in the analyſis of ani- 
mal ſubſtances, the fire diſengages the volatile 
alkali, the Fegm, and a confiderable part of 
the ſulphur- or oil in the animal, while the 
acid remains in the caput mortuum; but upon 
_ *raifing the fire, this acid comes over in the 
form of a reddiſh acid liquor, as M. Homberg 
covered“; this liquor, tho' it yields he 
uſual figns i i its being both acid and alkali, 
yet no ebullition or fermentation enſues. M. 
FHaamberg conjectured that this! is owing to the 
mall 


* See before, p. = 


_ 
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ſmall quantity af flexm thoſe ſalts were Aiſ- 
| led in; but M. Lemery conjectures this 18 
rather 'owing to the ſulphurious parts, which | 
by enveloping [thoſe acids, ſo prevent theit 
acting on the Nene alkali contain'd in the 
ſame liquor. Was not this the caſe, it wou?d 
be difficult to aceount, why no chullition or 
fermentation enſues, when the flegm happen | 
to be in a ſufficient-quantity . 

As therefore in the anglyfs of ſaluatmicniiac, 
the decompoſition is only in proportion to the 
alkaline ſubſtanee employed as an intermtaium, 
ſo from a parity of reaſon, we have very good 
right to conclude, why in the analy/is of ani- 
mal ſubſtances, which are known to abound 
in volatile parts, the whole of their fal-am- 
moniac is not decompoſed, but remains ia the 
caput mos tuum, for want of a ſufficient quan- 
tity of ſuch an earthy or alkaline matter in 
animal ſubſtances to decompoſe it. What 
ſeems to confirm this is, that by ſupplying this 
defect, by mixing with animal ſubſtances a 
ſufficient quantity "of earthy or alkaline ſub- 
ſtances, a greater quantity of both an acid 


and 


+M. gane has found that this ſame liquor, aſter a certain 
time, had loſt every appearance of its alkaline Nature, owing no 
doubt to its being ſaturated with the acid, bat that ſtill it ap- 
peared to give the ſame ſigns of its being acid, on account of a 
redundancy of thoſe acids, which cou'd not find an alkali to 


ſaturate them. This ſeems to evince that plants centain more of 
acids than of volatile falts. | 


* 8 — — 2 r 2 i — > 2 
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and volatile alkali is diſentangled, and ſet at 
liberty, which without ſuch addition wou'd 
remain united in the caput mortuum. By the 
help of this intermedium, we not only obtain 
more of a volatile alkali, but alſo of the red- 
diſh acid liquor, which toward the end of the 
analyſis, becomes much more ſour, and more 
impregnated with acids than when no ſuch 
intermedium was employed. 9 

For want of ſuch management, no acid 
cou'd hitherto be obtained from animal ſub- 


ſtances, tho' they moſt certainly contain a 


13 


Con- 


- 
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A Continuation of the ſame Subjed, I 720,21. 


We are in the next place to conſider, what 
change thoſe ſalts in the plant ſuffer in their 
analyſts ; we before obſerved, that plants con - 


tain more of that concrete ſalt, nitre than of 


the nitro-ammoniacal ſalt ; this nitre might be 
_ equally decompoſed, i. e. its acid might be 
ſeparated from its fix d alkali, by oblerving 
the ſame method as in the analyſis of ſal- am- 
moniac with this difference, that as the ba/is 
of ſal-ammoniac is a volatile alkali, this comes 
over firſt with the leaſt heat, leaving its acid 
behind in the retort, . whereas the , of ni- 
tre, being a fix'd alkali, it reſiſts the greateſt 
action of the fire, and therefore remains in 
the retort, while the nitrous acid, thus diſen- 
gaged from its fix d bis, comes over, tho! 
not with the ſame readineſs the marine acid 
in the ſal-ammoniac does, the marine being 
much more volatile than the nitrous acid; 
but the readier to decompoſe this nitre in the 
plant, the Chemiſt ſhou'd here likewiſe, as in 
the former analyſis of animal ſubſtances, em- 
ploy an zntermedzum, known to have a great- 
er affinity with this fix'd alkali than the ni- 
trous acid has, and ſuch are vitriol and alum; 


the vitriolic acid contained in thoſe concrete 
YoL. IF. H h ; ſalts 
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ſalts is known to diſlodge every other acid 
combined with thoſe ſubſtances it is mixed 
with; by adding ſuch an intermedium to the 
plant to be analyſed, the nitrous acid will be 
diſlodged from its fix'd alkali, and being ſet 
at liberty, it will come over and manifeſt it- 
felf. It was for want of attending to this cir- 
cumſtance, that all the former analyſes of 
plants have proved ſo little ſatisfactory; for as 

in the analyſis of the common ſal-ammoniac, 
the volatile alkali, being conſiderably more 
volatile than the marine acid it is joined to, ſo 
the leaſt degree of heat is able to bring it over, 
leaving the marine acid in the caput mortuum: 
the ſame preciſely happens in the anaiyſis of all 
the alkaleſcent plants, ſuch as the cochleria's, 
Sc. and all animal ſubſtances, their more vo- 
latile parts come over by the leaſt action of 
fire, leaving their acid in the caput mortuum; 
whereas were thoſe alkaleſcent plants and ani- 
mal ſubſtances ſuffered to macerate for ſome 
days before they were analyſed, this volatile 
alkali wou'd have time to diſentangle itſelf 
from its acid, and being volatile in its own 
nature, the gentle heat produced by the fer- 
mentation wou'd be ſufficient to diſſipate it; 
the acid being now freed from its volatile ba- 


fis, wou'd come over, -and appear in its own 
natural form. 


This 
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This is further illuſtrated, by conſidering 
the analyſis of two plants, the bafis of one 
being known to be a volatile alkali, that of 
the other to be a fixed alkali; the firſt will 
yield very little of an acid, while the ſecond 
will yield a good deal. The reaſon is this, 
the volatile alkali in the firſt plant, being 
conſiderably more volatile than the acid it is - 
there united to, comes over with the leaſt de- 
gree of fire, affording the uſual ſigns of its 
being an alkali, by fermenting with acids ; 
but upon increaſing the fire, the acid is forced 
over, and meeting in the receiver its former 
alkaline baſis, it is ſo abſorbed and diſguiſed 
by it, as no longer to afford the uſual marks 
of its being an acid, its fermenting with al- 
kalies ; what happens in the analyſis of the 
other plant is quite different; for as its bafis 
is fixed, the acid being more volatile, readily 
comes over, and gives the uſual ſigns of its 
being an acid, by fermenting with alkalies ; 
while the fixed alkali remains in the retort 
with the caput mortuum, and which the ut- 
moſt degree of fire will not bring over. 


FRM Now, 
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Now, were both thoſe plants ſuffered to 
macerate for ſome. days, the volatile falt in 
the firſt wou'd during the maceration, diſen- 
gage itſelf from its acid, and being volatile, 
exhale, leaving its acid at liberty to come 0- 
ver in its own genuine form; the acid like- 
wiſe in the ſecond plant, wou'd have time to 
ſeparate itſelf from its fixed alkaline baſe, by 
which means more of it wou'd come over, 
and with a leſs degree of fire, which for want 
of ſuch management, wou'd ſtill remgin with 
the fixed alkali in the retort — with the 
Copur mortuum. 


That i it is this volatile alkali that envelopes, 
and conceals the acid, fo as to prevent its 
appearing in the different portions of the 
analyſis of all alkaleſcent and animal ſub- 
ſtances, made after the uſual manner, is 
clearly evinced by this experiment of M. Le- 
mery s. He found that a dram of the volatile 
alkaline ſalt of peach- flowers, which is the 
ſtrongeſt volatile alkali known, will require 
eight drams of the marine acid (for inſtance) 
to ſaturate it fully, whereas a dram of the 
ſalt of tartar, the ſtrongeſt fixed alkali we 
know will abſorb, or take up but two drams 
and a half of the fame acid to ſaturate it. 


This 


1 
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This is further illuſtrated by che analyſis 


of ſorrel, which every body knows contains 


a ſour juice, of courſe an acid, of the ſame 


Nature of creme of tartar; but as ſorrel con- 
tains likewiſe a good deal of a volatile alka- 


li, this ſo covers and diſguiſes the acid, that 


aſcends with it in the ſeveral portions of its 
analyfis, that if this is overlooked, and one 
— himſelf to be guided by appearances 
only, he might very naturally conclude, upon 


examining the different portions of its analy/is, 


that ſorrel contained fewer acids, or yielded 
leſs of them in diſtillation than other plants, 
known to contain a great deal leſs; but had 
this ſorrel been ſuffered to macerate for a few 
days, the fermentation wou'd in that time de- 
tach,. and expell after this volatile alkali, the 
acid thus freed from its volatile baſis, wou d 
come over in its natural form. 


This is the direct contrary i in the anahfis of 
lemon: juice, which like that of ſorrel is ſour; 


but as lemon uice affords very few marks of 


its containing a volatile ſalt, ſo upon its ana- 
lyſis, its acid readily comes over, and mani- 
feſts itſelf in every portion thereof, whereas 
in the anachſis of lorrel in the uſual way, few 
acids appear, but in recompence, it is richly 
impregnated with volatile ſalts, - 

8 
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As lemon: juice contains no volatile falt, it 

wou'd be to no purpoſe to macerate it, bot 
it is the reverſe with ſuch plants and juices, 
as abound in volatile ſalts, which, during the 
fermentation that then happens, diſentangle 
themſelves, and fo exhale, leaving the. acid 
at liberty to come over in its own form, as 
was — obſerved. 


There are a great many more plants, which 
like forrel; contain a good deal of an acid, 
but as they alſo contain a good deal of a vo- 
latile ſalt, this ſo diſguiſes this acid as to af- 
ford very few. marks of their containing any 
* ſalt. 


How precarious therefore wou'd it be to 
conclude from ſuch analyſes, that ſorrel, and 
all other ſuch plants contain no acid ? it 
wou'd be no leſs precarious to conclude - that 
animal ſubſtances contained no acid ; for 
was this the caſe, if animal bandes did 
not contain an acid, it wou'd be impoſſible 
to account, what becomes of the concrete ſalt 
of ſuch plants, as animals take in for their 
daily nouriſhment ; for by what has been 
often. before obſerved, the only change thoſe 
falts ſuffered in their paſſage from the plant 
to the animal was to exchange their bafjs, 

the 


. 
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the fixed one in the plant for a volatile one 
in the animal; the reverſe of this change of 
baſis, from the animal to the plant, was be- 
fore explained, in the manner. our grounds 
are manured by animal: ſubſtances*. The 
acid in the concrete ſalt in the animal quits 
its volatile baſis to join the fixed one in the 
plant, as having a greater affinity with it. 


(See the tab. of affin.) 


4 


Hence it appears that there is a p 
circulation of the univerſal acid from the | 
earth to the plant, and from this to the ani-. 0 
mal that takes it for his nouriſhment, and 
from him back again to the earth, in all 
which, the only alteration it ſuffers is this 
change of baſis, as has been often before ob- 
ſerved. i 75 7 7 


By all we have hitherto obſerved, it is ſui- 
ficiently obvious, that it is the volatile ſalts, 
diffuſed through the different, portions of the __ 
analyſes of plants, that abſorb, and conceal, 
not only thoſe acids they were joined to in 
the plant, but alſo thoſe they were not united 
to, both which came over with them in the 
ſeveral portions of their analyſis. , It is like- 
wile as evident, that excluſive of theſe volatile 
ſalts being capable of ſheathing the avid that 


COMmes 


* Sce before, p. 212. 
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comes over with them, a good deal of an 
acid may, and often is enveloped, and con- 
cealed in the diſtilled liquor, by the ſulphu- 
rious or oily parts of the fame plant, which 
came over with it; wherefore, tho' no acid 
ſhou'd appear, or but in a very inconſiderable 
quantity in thoſe diſtilled liquors, ſuppoſed 

to be impregnated with a volatile ſalt, or ſul- 
phurious matter, we ſhou'd not from thence 
conclude, that ſuch portions of thoſe diſtilled 
liquors did contain no acids, or at leaſt; no 
more than what afforded the uſual marks, 
their fermenting with alkalies. 


* 


There are many Mats, whoſe acid and 
alkali do not always appear diſſeminated and 
ſcattered after the ſame manner, in the dif- 
ferent portions of their analyſis ; ; ſome af- 
fords ſo few marks of their containing any of 
this volatile ſalt as may well paſs for no- 
thing; in others it does not appear, till to- 
wards the end of the proceſs; and in others, 
it appears in every portion from the very be- 
ginning, and continues to. manifeſt itſelf to. 
> +0650 Aaron cee e 


f Thoſe at may very N be divi- 
ded into four claſſes. The firſt conſiſts of 
ſuch plants as ſcarce afford any marks of 

their 
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their containing any volatile ſalt; their 
acid will appear from the very beginning ä 
of the anahs, and continue to give the 
ſame marks to the end, when it abounds 
moſt; becauſe there is here no volatile ſalt 
to diſguiſe it; theſe are Rennets and Col- 
ville apples, W 2425 F rankreals, 
Ge. / | 


The And daſs conſiſts of ſuch is 
as contain more or leſs of a volatile ſalt, 
but it does not manifeſt itſelf in the ſeve- 
ral portions of the analyſis till towards 
the end; but when this volatile ſalt does 
come over, it then compleatly covers and 
diſguiſes the acid that riſes with it, ſo as 
no longer to be perceived by the uſual tri- 
als, tho from ſome circumſtances, we have 
very good proof, that even theſe laſt porti- 
ons of the. diſtilled liquor contain more of 
this acid than any of the preceding ones. 
Thoſe are the white leaves of the wild and 
garden ſaccory ; periwinkle, chervil begin- 
ginning to flower, cellery, Roman lettice, 
fumitory beginning to flower and ſeed, the 
peruvian bark infuſed in water, gentian- 
i.. Ti root, 


> a 


hnkts{!Uapricocks, ret ooſet berries, ript hal- 
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"o6t, polypody, turneps, rainpions, diwart 


 funflowicry, liqupriae, violat flotuers: of 


cltsafcbt; elder and peaches, roſes, ſatti- 
cheke.bottoms, mlons, cucumbers, cheſt- 


Ger- herties; unripe grapes, buck- chor and 


. N ! 0. | a: 0 
* if 4e 9 2 71 , x 
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The third claſs differs from the ſecond 


in tllls cönly, that the volatile alkali diſco- 
wers iitfelf here from the very beginning 
* As for the acid, : it often appears from the 


firſt portion, notwithſtanding its mixture 


Wich the volatile ſalt that comes over with 


eee | „ in tt 


it; hut / chis adid becomes more manipeſt· to- 
wands the end; when the volatile ſalt begins 
to appear aguin, the acid chen totally diſ- 
appears. Thoſe plants are white ſuc- 
"COT, - .bhrduus; 1red-beet, ſpinage, ! Yaung 


| eſchalottes, (age, paiſly, flowers of che lil 


Ay: of the — vand e nerd 
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Den BT 


1 


1 claſs fers 6 — From all 
the foregoing, that che plants of this rolaſs 


jet not. ee N 


1 but 
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bus Mis is Ae more. diliſcd tio the fte. 
ceeding/different perfighs of: their! anadylis;: 
in- Wrueh, Mat every ons: of chem gehe 

evillent markes ef, le beit impiegnate cb 
wirkt it; a8. for the dtid; i it fie Nd irfelf 
more or leſs in- every Portion of: the a, 
in proportion to the quantity of volatile falt 
it is lodged with, #7. e/ where there is but; 
x ſalt portion of tig volatile alkall;! there 
the acid will mani feſt itſs; and 4 rofitrag! 
where this vobatile atkali abounds: ini even 
wit cover ard difguiſi it: as-hath- been fe 
tent before obſerved thus the wheat rye, 
barlyand'ots yield i almoſt every parti- 
on of, "their. amy matks-' of 2; & 
falt, yerithe acid dbeb net falk to appear abt 
| fo, and trtat often from the“ beginning thy 
the end of the procéſs, at which ti the 
volatile ſalt abounds ſo. much, that it in - 
tirely dilguiſes the did; which it in 
the. Barrage and Büglaſb, wich i flom 
the beginning of their analyſis, give ſtrong 
proofs of a volatile falt, do hot diſeover 
their acid till towards the middle df the 
proceſs,” 1. e. when the volatile falt begins 
to: to be in les i It ſbrnetimes hap- 


. i 2 ” 
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| pens, that in one, or two at moſt of theſe 
portions, the acid appears alone, but if it 


appears afterwards, it is always accompa- 


nied with a volatile ſalt, and that to the 
; very laſt, in which the volatile alt is found 


in great abundance, which makes the acid 
intirely diſappear. There are many more 
plants, which yield in diſtillation more vo- 
latile ſalts than borrage and bugloſs, and 
for that reaſon they give fewer marks of 


an acid than even theſe, owing to this vo- 
latile alkali's covering this acid in every 


portion of their analyſis; ſuch are the 


young and tender leaves and ſtalks of the 


white garden orache, radiſhes, young, ten- 


der hop-plants, ſpeckled nettles, pellitory 
of the wall, colly-flowers, artichoke ftalks, 


„ and ſeveral others. 


This i is further viſibly Aluftrated in 2 


analyſis of Roman lettice, which like that 


of many others, varies in prqportion to the 
age and different parts ot the plant; for 


Inſtance, its root and ſtalks yield much leſs 


yolatile ſalt, and give much ſtronger marks 
of acids than the leaves; and the younger 


a 
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it is, the more volatile ſalt it yields, and 
the fewer marks of acids it affords in diſ- 
tillation, ſo that we find a very conſidera- 
ble difference between the analyſit of ſmall, 
young lettice, ready to be tranſplanted in- 
to ranks, and that of the very ſame lettice, 

when it is juſt cabbaged, tender and in its 
beſt ſtate for ſallad: this plant analyſed in 
theſe two different ſtates, yields very faint 
marks of acids, till the laſt portion but 
one, but yields thro' the whole proceſs a 
great deal of volatile ſalt, and the younger 
ſtill more than the full-grown lettice. 


M. Lemery has here given us a curious 
proceſs, by which much more of this acid 
in the leaves of lettice is obtained than by 
any other. He directs to expreſs ſtrongly 
the juice, and put it into a retort, and the 
bruiſed leaves by themſelves in another; in 
the diſtillation of the expreſſed juice thro” 
all its ſtages, a great deal of a volatile ſalt 
appeared, and but very few marks of acid, 
and that only in one portion, whereas the 
analyfis of the bruiſed leaves, being divided 
into 13 portions, ſhews no ſtrong ſigns of 


A VO- 


flight marks:inithe lat but oh e 


in great quantlty. Bye wis it is evident, 
that what prevented the deid; when the: in- 
tre plant was analyſed | from: appearing; 
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tires fit Bur the acit ſhewed: itſelf in 
all: the portions except the laſt; and in» ſe· 
verali' of them, it appeared very evident and 


was tlie great number of volatile ſalt con- 
taineck in the juice of the leaves, which be- 
ing here! « ed; the leaves afford the 
more acid; and even the expreſſed juice of 
lettice, wich in its analyfis: gave ſo few 
marks of acids, wou'd by ſuffering it to 
macerate for a. ſe days before it was ana- 
lyfed,. dn by evaporating à good part of, it 


im a bath- heat, afford a- good deal of. an 
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: and common analyſis indicate ſo few acids, 


do yet contam, and actually yield a great 
quantity of: themoin the- different portions 


of theiranc/yfici we might reaſonablꝝ ſup- 


poſe *the'fame thing: of ſeverab other plants, 


wand are! in the ſame cireumſtance with 


the 


1 
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the lettice, with reſpect to the volatile ſalts, 
Which 1abound, in their anahſis, and the 
quantity of eſſential ſalts theſe plants are 
| impregnated with; for the quantity of acid 
in evexy ſubſtance is always in proportion 
to that of the eſſential (conerete), ſalt in. the 


ſame, as will hereafter appear. 


9 


„ eebat.we have hitherto, obſerved, it ĩs 

ſufpciently obvious, how inſufficient all for- 

wer analyſes. were to diſcover What plants 

did contain an acid, and what did not, 

whereas there is nothing more certain than 
that there is no plant but what contains 
more or leſs of an acid, tho by. ſaid analy- 

ſes it cou'd not be made to appear. We 

miſt ſay the ſame of all ſuch , animals as 

live on vegetables, which are found to con- 

tain a much greater quantity of this acid 

than even vegetable ſubſtances, by reaſon 

cwio thirds of- their weight is water only; 
but as all animal ſubſtances are known to 

-abound in volatile ſalt, this ſor{heathes, the 
adid, that comes over in the ſeveral, porti- 

ons of their \\analy/is, as aide to be 

ahought to: contain no acid. 


The, 
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The ar experiment of M. Lemery 8 
fatsfattorily accounts for this deception, * 
where a dram of the volatile ſalt of peach- 
flowers was able to o abſorb eight drams of 

the marine 2 | 


PINE ſuppoſe any given quantity of an 
$ animal ſubſtance was to be analyſed, tho 
1 it was very certain that this quantity of 
0 animal ſubſtance did contain a certain por- 

g tion of an acid, yet as all animal ſubſtances 
abound in volatile ſalts, which in their 
analyſis are known to come over with the 
leaſt degree of fire, and as according to the 
foregoing experiment of M. Lemery, we 
know that a dram of this volatile ſalt is 
capable of abſorbing, of courſe diſguiſing 

eight times its own weight of an acid, fo 
tho' the given quantity of an animal ſub- 
' ſtance did, in fact contain a good deal of 
acid, yet this volatile ſalt that comes over 
| - -— with it, ſhall fo ſheathe and cover it, as to 
| afford no marks of its containing an acid; 
| 1 the Chemiſt, in ſuch a caſe, might natu- 
= rally conclude his animal ſubſtance did in 
2a reality 
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reality contain no acid. How precarious | 
wou'd fuch a concluſion be! NA e,, 
But further, in order that this ag” con- ; 
tained in the analyſed ſubſtance. ſhou d ma 
nifeſt itſelf, in the ſeveral portions of the 
analyſis, it is neceſſary that it ſhou'd be 
more free, and diſengaged 1 in thoſe ſeveral 
portions of the analyſis than it was in the 
very boſom of the compound. We have 
an inſtance of this in nitre, which as long 
as its acid is united to its Balis, it exhibits 
no figns of acidity, but when by diſtillati- 
on, this acid is ſeparated from its fixed ha- 
is, it then becomes ſenſible ; the very re- 
verſe happens in the diſtillation of fal-am- | 
moniac, whoſe - baſis is volatile, which | 
when ſet to diſtill alone, rifes then intire, 8 
the acid in fal-ammoniac, not being difuni- 
ted from its 54%, both are found together 
on the ſides of the bolt-head ; but had the 
Chemiſt employed the proper mediums, the 
vitriolic acid in the diſtillation of nitre, to 
expell the nitrous acid, and the falt of tar- 
tar, in the diſtillation of ſal-ammoniac, to 
retain the marine acid, he wou'd, ih the 
firſt place, obtain more of the nitrous acid, 
> £5 4, as and 
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and in the next, place more of the volatte 
ſpirit of ſal- ammoniac. 

This is exactly what happens in the or- 
 dinary analyſes of vegetables. and animals; 
for tho' it is beyond diſpute that theſe ſub- 
ſtances contain a good deal of an acid, yet 
as many plants, and all animals abound in a 
volatile ſalt, this fo diſguiſes the acid, as 
upon their analyſis not to exhibit any marks 
of their containing an acid. 

The only method PLP EP to prevent 
our deception, and at the ſame time, to ob- 
tain a greater quantity of this acid, from 
either vegetable. or animal ſubſlances is, 
firſt, to macerate them for ſome time, be- 
fore they are analyſed. By this means, tlie 
volatile ſalt thoſe ſubſtances contain, will 
either exhale, or ſo far diſengage itſelf from 
its acid, as, readily to come over with the 
leaſt degree of fire, which by changing the 
receiver, might be removed, ſo as to pre- 
vent its abſorbing the acid, that is to fol- 
low. This is exemplified in the diſtillation 

of urine freſh-made. Its fegm comes over 
before its volatile ſalt, nor does it manifeſt 
its containing an acid; but when this ſame 


urine has been ſuffered to putrefy, when it 
is 
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is analyſed after, its volatile ſalt comes over 

fieſt, its fegm comes next, and laſtly a red- 

8 diſh liquor, ſenſi bly, Umpregnpted with = „ 
acid. 7 S 

The 8 method is to add fome bed 

alkaline medium to all ſuch animal ſubſtan- 
ces as are to be analyſed, in order to diſen- 
gage a greater quantity of theſe acids from 
their volatile ba/is, fo as to enable them to 
Tiſe afterwards ſeparately, and appear in 
their own genuine form. 

The third method is, to employ, at the 
beginning of the analsſi 5, ſuch a degree of 
heat only as may be ſufficient to bring over 
this volatile falt, by which means, there 

will be leſs of it left to accompany the acid 
x that is to follow; the acid will of courſe 
become more ſenſible. een 

Re” The fourth method is to increaſe the fre, 
and continue it for a long time, and at laſt 
to raiſe it to the utmoſt degree of violence, 
in order to detach the acid from 1 its earthy, 
fixed medium. Without this attention, the 
acid wou'd remain in the retort, conſequent- 
1y, wou'd exhibit few or no ZE in the 

analyſis, ſo as to be diſtinguiſhed. 
Tally, as ſoon as the diſtillation | is finiſh- 
b 4 «wt ed, 
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- ed, the operator ſhou' d, with all convenient 
ſpeed, rectify this acid, eſpecially. the laſt 
portions that came over, in order to prevent 
the volatile ſalt it lies confounded with, 
from covering and diſguiſing it, of courſe 
from reuniting with its . volatile ma- 
tr IX. | 

* This 8 being regularly obſerved. in 
| the analyſis is of animal ſubſtances, will ex- 
tricate the greateſt part, if not the whole, 


of their acid. 


As towhat regards at preſent the analyſis 
of vegetables, the moſt part of their acids 
being naturally engaged in a fixed matrix, 
- when the fire has ſent over theſe acids, they 
do not find their matrix again in the re- 
ceiver, as the acids of animals do; it is 
however true, that all the alkaleſcent plants, 


as the cochlearia 8, Sc. yield in their ana- 


© bfis a ſufficient quantity of volatile ſalts, to 
cover and diſguiſe their acids, but as theſe 


vegetables contain leſs of this volatile ſalt 


than animals, and ; as their ſal-arpmoniac i is 
always joined with a much greater quantity 
of another kind of galt, which is not in ani- 
mals, ſo theſe vegetable ſubſtances muſt 
Yield! leſs of this 1 falt in the different 
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portions of their analyſis chan animals; for 
the volatile ſalt raiſed by diſtillation from an 
animal ſubſtance, has only to anſwer the 
acid it was before joined to in the animal, 
and for that reaſon, this volatile ſalt will de 
more than ſufficient to ſaturate and diſguiſe 
this acid, whereas the volatile ſalts raiſed by 
diſtillation from vegetable ſubſtances, be- 
ſides the acids thoſe were joined to in the 
plant, they are to anſwer to other acids, 
contained in a fixed matrix, which is the 
moſt plentiful ſource of acids in the vegeta- 
ble kingdom ; ; Wherefore as theſe volatile 
ſalts are not in quantity ſufficient to anſwer 
and ſaturate both theſe ſources of acids, ſo 
the ſame proceſs, which wou d ſcarcely ex- 
Hibit an acid in an animal ſubſtance, ſhall 
be able to manifeſt it, even in thoſe plants, 
known to abound moſt in volatile ſalts; but 
whenever it ſhou'd ſo happen in the analyſis 
of ſome alkaleſcent plants, that this volatile 
falt is in ſo great a quantity as to be able to 
anſwer both acids, 1. e. cover and diſguiſe 
them ſo as to be no longer perceptible in 
the different portions of their analyſis, which 


op by the bye is ſeldom the caſe, by employing | 


the like medium as in the analyſis of animal 
RECITE ſub- 
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ſubſtances, we ſhall be able to obtain, even 
from theſe kinds of Plants 2 good deal of 
out ſuch management 


We mall conclude wich e Critical re- 


fections on the analyſis of plants, with re- 
ſpect to the acids raiſed from them by diftil- 


lation; and firſt, when we conſider uh 
acids, which offer themſelves to our view 
in theſe analyſes, without looking any fur- 
ther, or reflecting that there is always in a 
plant, concrete and eſſential ſalts, Known to 
contain large quantities of acids, ſuch as 
ſalt· petre, from whoſe boſom the acids we 
now ſpeak of proceed, we might probably 


Imagine, that thoſe acids ar a nalyſs 


repreſents to us in a liquid form, fo 
from earthy parts, and ſufficiently free, were 


after the ſame manner in the plant itſelf, 


and not there lodged in a folid matrix, with 
which they formed a concrete falt. 

We might i in the next place be led into 
28 great an error, ſhou'd we eſtimate the 
quantity of acids, contained in plants, ac- 
eording to the meaſure we ſee them yield 
in their analyſis, and thereby conglude ſome 
plants contain more acids than others; how 
to guard againſt this deception, has been 
uſicicatly Tet forth. i in this — 1 

Wie 
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We ſhalt obferve in the third place, that the 
acids, which have been by diſtillation diſlodged 
from their fixe matrix, do not long remain in 
that naked ftite, but as ſpeedily as may be, 
they poſſeſs themſelves of other | matrices, ei- 
ther ſaline and volatile, or purely ſulphurious, 
with which they form new compounds, ſo 
that all thoſe metamorphoſes, which are the 
natural effects of the analyſis, muſt neceſſarily 
deceive us, as to the natural order and diſpo- 
ſition of the conſtituent parts of the plant. 

Laſtly, tho' the analyſis of plants evidently 
manifeſt their containing acids; yet theſe acids 
are ſo much blended and confounded with 
other ſubſtances, that it is impoſſible to diſtin- 
guiſh their particular character, by whieh 
means all plants appear to us to contain one 
and the ſame acid. i 
It is however a matter of ſome importance 

to know, and be able to diſtinguiſh the parti- 
cular Nature of the acids of plants, ſuch a 
knowledge having a great influence towards 
giving us an inſight into their virtues; for it is 
well known that different acids, lodged in the 
ſame matrix, form compounds endued with 
different properties: for example, Natural or 
factitious falt-petre and vitriolated tartar have 
the ſame baſis, and yet they are known to be 
poſſeſſed of different virtues; mercury diſſol - 
ved in the marine acid is much more corroſive 

than when it is diſſolved in the nitrous acid. 
; What 
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and the ſame Plant. 


What we here have ſaid of two different 
acids, lodged in the ſame matrix, having dif- 
ferent effects on our bodies, we may conceive 


the ſame of two platits, whoſe nikdicinal virtues 


might be very different, tho, with regard to 
their analyſis, they might not appear to differ 
in their Nature, or even in the quantity of 
their acid, and to this difference be accounta- 
ble, if not wholly, at leaſt in part for their 
different effects. It wou'd therefore be of the 
greateſt importance to the practice of Phiſic 
to diſcover the particular Nature of the acid 
in each plant, as ſuch a diſcovery wou'd 
greatly improe it. 4 


If to what has been now ſaid of the com- 


may repreſent to us, in comparing the other - 


ſubſtances theſe ſame plants are compoſed of, 


and which, tho' really different in the Natu- 
ral ſtate of every one of thoſe plants, which 


are thus compared, do nevertheleſs appear af- 


ter the analyſis under a like form, this reflec- 
tion may perhaps enable us to account, how 
the folanum. furioſum, a rank poiſon, and the 


| rae capitata, a wholeſome, culinary plant, 


yield in their analyſis, ſubſtances ſo much alike 
in appearance, that one might very Naturally 
ſay, thoſe two analyſes were made of one 
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of the. Kermes Minerale 4740 : 


It is not always the perſon, who by inde- 
fatigable labor and induſtry, has diſcovered 
ſome good and uſeful medicine, that has ei- 
ther.the credit or good fortune to procure it 


that eſteem and confidence from the public, 
it juſtly deſerves ; this depends upon ſo many 


neceſſary and concurring circumſtances, that 
it requires a good deal of time and patience 
to procure it the good opinion even of a 
few; but if thro chance, any great per- 
ſonage ſhou d happen to be ill, and, in ſpite 
of al proper means uſed for his relief, his 
recovery ſhou'd be deſpaired of ; if in ſome 
ſuch favorable circumſtance, this new and 
unknown medicine ſhou'd operate an unex- 
peed cure upon ſuch great perſonage, eſ- 
pecially if his welfare was dear to the people, 
this alone is ſufficient ever after to eſtabliſh 
the reputation of ſuch a medicine. This 1s no 
where ſo appoſite as to the medieine before 
us, which for ſome time paſt, has gone under 
the name of the Carthuſian powder , Father 
Simon, a Carthuſian Friar, being the perſon, 
who diſtributed it to all ſuch as called for it, 
or had any cpnfidence 1n its virtues. It is 
true this Friar confeſſed he had it from M. 
de la Ligerie, who owned to Father Simon, 
he had it from M. de Chaſtenay, Governor 
of Landau. This gentleman learned the man- 

Vol. IV. L 1 ner 
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ner of preparing it, from a German apothe- 
cary, who had been a r of Glauber the 
famous chemiſt. 

How this powder came to adquire this 


great reputation was thus. In 1713, the a- 


Carthufian Friar got ſome of this pow- 
der from la Ligerie, to be diſpoſed of, as 2 
ſpecific in moſt diſorders. The Friar had it 
not long, when a lucky opportunity offered 
to raiſe its reputation. 
Father Dominick, a Friar of the ſame or- 
der, was ſeized, in Januar), 1714, with a very 
violent peripneumony; and notwithſtanding 
he had every thing done for him, that cou d 


be thought of; he was almoſt expiring, when 


F. Siman requeſted he might be permitted to 


try his Specific, as he uſed to call it, ſeeing 
all hopes of the patient's recovery were now 


over. His requeſt being agreed to, he ac- 


cordingly adminiſtered this powder, which 


Was — with ſo ſurprizing ſucceſs, that 
from that time forward, it daily came into 
repute. The fame of this ſurprizing cure ſoon 


rung in all Parir. Crowds of people came 
every day for this powder. But what raiſed 
its 4 to the e pitch was the fol- 


caſe. 

it has. 1918; the Margui 1 — Dann: 
of the houſe of Rockefoucaultywras ſeized with 
a violent fever, with exacerbations, | ac- 


of 
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of blood, ſtitch; oppreſſion and difficulty of 
breathing. Every thing was done for him, 
that cou d be thought off, or is uſual in ſuch 
caſes. Notwithſtanding, about the tk day, 
his belly ſwelled, and became hard, his ſpit- 
ting Was totally ſuppreſſed; upon Which he 
had a rattling in his throat, his pulſe be- 
came low and intermitting, he loſt his 
ſenſes intirely, and was in all appearance a 
d in «93 0 Na. \ 443 Sag. 

N. Lemery, who attended this nobleman 
from the beginning, thought he ' ſhou'd be 
wanting in his duty, both to himſelf and to 
his patient, if he omitted to try ſuch things, as 
might carry a fair probability of ſucceſs with 
them; accordingly he propoſed to try the 
Carthuſian powder, as it was then called, of 
whoſe good effects, eſpecially in diſorders of 
the breaſt and lungs, he was before no ſtranger, 
and much leſs to its compoſition. M. Le. 
mery confeſſes, that of all the caſes, wherein 
this powder acquired any reputation, nay, 
even Father Dominici s cafe, was not near 
ſo deplorable as that of the 'Marguir's, 
nobody, therefore, ſtood in more need of 
ſpeedy def. 

M. Lemery, therefore, ordered him 9 grains 
of this powder to be taken at certain diſtances; 
and finding it operated neither by ſtool, vo- 
mit or by the ſkin, and yet that the pulſe 
viſibly mended, and that the oppreſſion. was 

LI 2 rather 


* 
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rather leſs, he continued the powder, ordering 
thtge grains to be taken every 4 hours, which 
ſtill had no other, viſible effect than raiſing 
the, pulſe, and relieving the oppreſſion on his 
lungs, no ſenſible evacuation whatſoe ver enſu- 
ed. The patient remained all this time ſtupid 
and ſenſeleſs, with his belly both ſwelled and 
Hard mor did he ſpit up any thing; however, 
by continuing the Kermes in the above doſe 
for 2 days, he began at laſt to ſpit freely, and 
in pretty good quantity, hard, baked ſpits, 
mixed with clotted blood. He continued to 
diſcharge thoſe ſpits for 3 or 4 days ſuc- 
ceſſively. From the moment he began to 
ſpit, all the former terrifying ſymptoms be- 
gan likewiſe to diſappear; he became ſen- 
ſible, the oppreſſion quite left him, and his 
bel :o became ſupple; in ſhort he per- 
fectly:tecovereda What is very ſingular in 
this caſe, is, that the patient took 36 grains 
ol, this Kerme c in 48 hours, yet it never o- 
perated either, k upwards ,or downwards, or 
bythe ſkin, Which was contrary to its 
uſual Way of acting, even in ſuch caſes as 
Vere attended with the greateſt ſucceſs. 
M. Lemery cou'd not on this occaſion, re- 
fuſe Father 195m a certificate of the good 
eflecls af this powder; which, together with 
another from M. Thuillier, who attended F. 
Dominick, were both printed, and ever after 
given gratis with the printed bills of its vir- 
1841721 | tues, 
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tues, to all ſuch as — for them; the fame 
of this powder increaſing every day, the 
King at E purchased * . pre- 
paring it from Ja Ligerie. He, accordingly, 
in 1719, publiſhed his manner of preparing 
it. This no ſooner appeared, than. every 
body plainly ſaw, that M. Lemery,the Father, 
had ſo early as 1706, publiſhed the ſelf ſame 
thing, the manner of preparing this prepa- 
ration of antimony, in his elaborate treatiſe of 
antimony, and that in a much caſier, as well 
as a more general manner, with any alkaline 
ſalt whatever; and at the ſame time, point- 
ed out the different diſorders, where it 
ſhou'd be adminiſtered; which has been ſince 
confirmed by experience, and all this without 
his being obliged to Glauber, or to any body 
elſe, for his knowledge of either its prepara- 
tion or virtue. e 

M. Lemery, the fon, who has given the 
preceding hiſtory, did it with a view to re- 
ſtore. to his father, the honor of the diſco-— 
very of this valuable preparation of anti- 
mony. | ; "SO 

The preparation of Kermes mineral from 
the Paris diſpenſatory. V. B. The operator 
ſhou'd firſt prepare his lixivium nitri, 9. J. 

Take Hungarian antimony, broke into 
ſmall pieces, 4 pounds; filtered rain water, 
8 pounds; lixivium nitri, 1 pound. Boil in an 

{ 4 | earthen 


"ad 
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earthen glazed veſſel, over an even fire, for 
tv/o hours. Then pour off two thirds of the 
liquor on the filter; to the remainder add 5 
pounds of boiling, filtered rain water, and 
12 ounces of the lixivium; boil as before, 
and pour off two thirds more of the liquor 
on the ſame filter: laſtly, add 5 pounds more 
of the ſame boiling rain water, and 8 ounces 
of the /ixivium, and boil and filter the whole; 
mix all thoſe filtrated liquors, let them re- 
main 24 hours, decant after the clear liquor; 
lay the remaining red powder on a filtrating 
paper, and by frequent lotions with warm 
water, edulcorate it; when the powder is 
well dried, put it into a glazed veſſel, adding 
as much ſpirits of wine, as will be ſufficient 
to ſet it on fire : repeat this proceſs once 
more, keep it after in bottles, cloſe corked, 
for uſe. | | 
M. Lemery, the Father, employed lixivium 
tartari, which Lemery the ſon, thinks is by 
far more preferable than /ixivium nitri. For 
in the firſt place, /ix:vium tartari is much the 
ſtronger of the two, and for that very rea- 
ſon ſhou'd preferably be employed in pre- 
paring the . as it wou'd diſſolve more 
of this ſulphur of antimony; beſides, as the 
ſingular of this preparation of anti- 
mony, conſiſts in its being the leaſt emetic 
of any of them; ſo for that reaſon, it ſits 
eaſier on the ſtomach, conſequently paſſes 
ſooner 
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ſooner into the blood, there to diſplay its 
extraordinary virtues. : 


M. Lemery, thinks that what renders Ker- 


mes ſo little emetic is its ſtill retaining ſo 
much of the alkaline ſalt, which covers, and 
as it were ſheaths the reguline parts of the 
antimony, ſo as to prevent their irritating 
the fibres of the ſtomach. The more power- 
ful therefore the alkaline ſalt, employed in 
preparing the Kermes is, the more of it will 
remain to ſheath its reguline parts, the 
milder therefore will it be in its operation. 


M. Lemery aſſures us, that both in his pri- 
vate practice, as well as in the Hot Dieu, he 
always found that the Kermes, prepared with 


Lixivium tartari, acted both more mildly, 
and with greater efficacy than what was 
prepared with Lixiv. nitri; nor does he think 
the burning the ſpirit of wine on it can add 
any thing to its virtues, by reaſon the Men- 
ſtruum here employed is an alkaline ſalt, 
which is known to be very little affected by 
ſpirits of wine; but it is the reverſe in all 
metallic preparations with mineral acids, ſuch 
as the Arcanum corralinum and others. The 
ſuperabundant acid, in thoſe preparations, 


greedily attracts the Phlogiſton in the ſpirits 


of wine, and upon the deflagration, exhales 
in vapors and flies of with it. 


o 


* 
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of the Magueſ 4 Alba. 1720. 


This among many others, has been long 


272 


handed about and paſſed upon the public 


for a new medicine. Some artful chemiſt diſ- 
guiſed the Magneſia alba, giving it myſte- 
rious names, ſuch as Panacea ſolutiva, anti- 
hypochondriaca, wntverſ alis, puſots per excellen- 
tiam. It made its firſt appearance in England, 

and was there called Panacea Anglicana. From 
England it went to Rome, where the jeſuits 
got hold of it to their no ſmall Emolument ; 

its fame was ſoon after diſperſed all over 
Ttaly. From Italy it made the tour of Ger- 
many and Switzerland, where Zuingerus of 
Baſil wrote an intire treatiſe of its virtues; 
and after all this great noiſe and buſtle, this 
Panacen is no more than an alkaline earth, 


prepared from the  Mother-ley of nitre, or the 


liquor which remains after the cryſtallization 
of rough nitre, deprived by lotion of the 
ſmall portion of nitre or ſea ſalt that might 


ow been retained with it. 


This Lixivium, or Mother-ley as it is called, 
is ſet to evaporate in an earthen glazed pan 
over a gentle fire, till it acquires the con- 


. fiſtence of thick honey, the operator taking 


care all the while to keep ſtirring the mat- 
ter, and to ſcum it. It is put after into a 
crucible in a naked fire to calcine ; when it 
calts no more vapors, and- 1s hecome a 

white 
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white powder, it is pour'd into an earthen 
glazed pan, with warm water in it; this wa- 
tet diſſolves what remains of the alkaline 
ſalt, in a little time after, the water be- 
comes muddy, and depeſites a white pow- 
der, which by reiterated lotions is edulco- 
rated, to waſh away any falt that the fire 
had not diſſipated; it is laid after on cap- 
paper to dry. 
As an alkaline earth, this powder may be 
proper to abſorb the acid humors in the 
prime vie, and correct their acrimony ; it 
may likewiſe attenuate thoſe humors and 
gently evacuate the ſame, without irrita- 
tion. As a cleanſer, it may do ſervice in 
all glandular infarQtions of the meſentery, 
liver, &c. Its doſe is from half a dram to a 
dram and a half, in either almond milk, ſpa- 
water, or tea, ſweetend if neceſſary with a 
little ſugar. To expect any benefit from it, 
it ſhould be continued as long as a courſe of 
mineral waters generally 1s. 

M. Boulduc recollected on occaſion of this 

proceſs, that a curious gentleman, and a 

_ ſtranger, had requeſted of him ſome 35 years 

before, to prepare this ſame Lixivium, from 
which he was to obtain a Men/truum, capa- 


ble of diſſolving metals, and even gold it- 4 
ſelf; he evaporated this Lixivium, as in the f 
foregoing proceſs; and when reduced to the 
fame thick ſubſtance, he added 4 of pipe- 
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clay to prevent the rarefaction of the mat- 
ter, otherwiſe it would infallibly break all 
the veſſels, as M. Boulduc experienced the 


flirſt time to his coſt. He put the whole into 


a coated retort, placed in a reverberatory 
fire, fitting to it a large receiver, for the mat- 
ter to expend itſelf. A very penetrating 
acid liquor came over, which was rectified 
in the uſual manner, by putting it into a 
cucurbit, and drawing off as much of the 
flegm as thoſe acids will part with; he pour'd 
ſome of this acid on the filings of ſteel, which 
were diſſolved in an inſtant. This ſolution | 
_ caſt forth ſo fetid and penetrating a ſmell, 


that all preſent cou'd ſcarce remain where it 


was. This ſolution was put afterwards into 
p- coated retort, and had a receiver fitted to 
The ſpirit by a gradual fire came over, 


| 120 when no more wou'd come, he then 


had the fire increaſed to the utmoſt degree. 
Flowers of a beautiful red color foon after 
ſublimed at the neck of the retort; theſe 
flowers withdrawn, he had the above ſpirit 
put back on the remaining maſs in the retort, 
and as much of it drawn off as wou'd 75 
by a gentle heat; after this he had the fire 
F as before, and the ſame beautiful 
flowers ſublimed. The ſame proceſs was re- 
peated, till no more flowers would ſublime. 
The matter in the retort was like wax, and 
wou'd melt like ice in water ; thoſe flowers 

were 


\ 
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were diſſolved after in ſome of the acid ſpi- 
rit, and by diſtillation, a ſpirit of the os 
of ſulphur was drawn off; part of this ſpi- 
rit was evaporated over a gentle fire, and 
there remained a moſt beautiful tincture of 
mars, of a fine red color, which this curious 
gen atleman aſſured M. Boulduc was equal to 
the tincture of gold. 

M. Boulduc had another manner of pre- 
paring this ſame Magneſia alba communicated 
to him, which is by pouring near equal parts 
of the Lixivium nitri on the Mother-ley. At 
firſt no change happens, but in e time 
after, the mixture becomes ſomewhat like 
butter, on which he pours warm water, it 
turns milky, which in ſome time after de- 
poſits a white powder, like the former, which 
is to be edulcorated in the uſual manner. 

M. Boulduc obſerves, that this ſecond Mag- 
neſia contains more of the acid of the Mo. 
ther-ley than the former; becauſe the fire 
in the former proceſs, had intirely diſſipated 
it; but had there been a greater proportion 
of the Lixivium nitri employed in this ſecond 
proceſs, probably it wou'd abſorb all the 
above acid; but to remedy this inconveni- 
ence, M. Boulduc calcined this ſecond Mag- 
neſia, as in the former proceſs, which de- 
pri ves it ae of all its acid ſalt. 


M ma Of... 


with the jonquil, clovegi/ly-flowers, thoſe of 


| 07 the eſſential Oils of Tlants. 1721. 


Oils in general are of 3 ſorts, the firſt is 
either by expreſſion, as olive, almond, lin- 


ſeed, nut oil, &c. or by coction, as the oils 


of bays, laurel, cocao, &. the 2d is by diſ- 
tillation in water, and is called the eſſential 
oil of the Plant; it is alſo called the eſſence 
of the plant. The zd is likewiſe had by 


diſtillation in a reverberatory fire, the oil 


here is blended with all the other parts, but is 
after ſeparated and rectified in the uſual way. 

All the liquid balſams, as the balſam of 
Judea, Capivy, Canada, and others are ranged 
among the eſſential oils; they all by keeping 
become reſins, as they loſe their finer parts, 
ſuch are /torax, benjamin, and ſome others; 
but when thoſe eſſential oils are blended 
with the ſap in the tree, they then form the 
gum-reſinous ſubſtances, ſuch as myr/h and 
many others. 

This effential oil 1s contained in the root 
only of ſome plants, and in the fruit or ſeed 
of thers; in many a partonly of the root, flower, 
fruit or ſeed, are found to contain it ; violet- 


leaves, for example, have no ſmell, while the 
flowers are known to have a very fine ſmell, 


and to contain a very fine oil; no part of the 
jeſſamine tree, except the flowers contain this 
oil. It is the ſame with many others, as 


the 


/ 
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the Linden- tree, the pink, the lilly, and many 
others, which contain this fine etherial ail, 
which ſoon exhales, and on that account 
they yield no oil, but a pleaſant water by 
diſtillation. It is the reverſe in all flowers 
of the ſtone fruit trees ; beſides a pleaſant 
water, they yield a good deal of an eſſential 
oil, and particularly the flowers of the peach. — 
tree. Theſe afford more of this oil, and a 
more pleaſant water than any flowers of the 
fame tribe. The rind of moſt ſtone fruit con- 
tains more of this oil than the pulp. The maczs_ 
more than the outer ſhell, which contains the 
nutmeg. Some plants afford more of this ol 
when young, before their ſeed appears; others 
after; others contain more in their petals than 
in their flowers. The ſeaſon of the year 
whether wet or dry makes a great difference, 
both. in the quantity and fineneſs of this oil; 
thyme will afford more of this oil, when the 
ſeed is ripe, than at any other time, which 
oil is found to be the moſt cauſtic of any. 

The common method of obtaining the 
eſſential oil of all plants is by diſtillation in 
water. The water macerates and opens the 
ligneous parts of the plant, thoſe cells which 
contain this oil; the fire rarefies this oil, 
and raiſes it after along with the water in 
its genuine unaltered ſtate; water cannot 
diſſolve, of courſe cannot alter oil, the oil 
is ſeparated after in the uſual way. 

Where 
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ere theſe cells that contain this ethe- 
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rial oil are viſible, as in the peels of oranges, 


citrons, bergamots, &c. expreſſion alone will 
abba it. The ze/ts of thoſe fruits are what 


afford thoſe eſſences, that are brought to us 


from Italy; in thoſe our cold climates the 
manner to obtain this fine oil, is to rub the 
zeſis on a loaf of fine ſugar, the ſugar im- 
bibes this fine oil, this layer of ſugar is 


ſcraped off, and more 20% rubb'd on, whilſt 
the ſugar will imbibe any of this oil, this 


. ſugar is put after into bottles, and employ d 


for the ſame uſes the eſſences are. 

All eſſential oils loſe by keeping both their 
finer parts and flavor, and acquire that of 
turpentine, and if longer kept, will become 
thick and reſinous; when this happens, they 
muſt be rectified, z. e. extended in a good 


| deal of water and diſtilled over again. 


But to remedy this inconvenience, M. 
Geoffroy the younger, recommends to mace- 
rate the root, plant, &c. in ſpirits of wine. 
His method is to put his 20%, &c. into a 
cucurbit, on which he pours ſpirits of wine; 
he leaves them for ſome time in digeſtion, 
taking care to ſtop his cucurbit cloſe, he 
after fits the head and receiver, and diſtills 
them in VB. The ſpirit of wine, during 
the time of digeſtion, extracts this fine eſſen- 
tial oil, and comes over very readily with it, 


and may be eaſily ſeparated from it after. 
M. Geoffroy 
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M. Geoffroy, has contrived a Hphon of a 
particular conſtruction, which ſeparates thoſe 
eſſential oils; more perfectly than thoſe before 
in uſe. The two branches of this /yphoz are 
ſoldered at right angles; the under branch 
has near the angle, a ball fixed; not unlike 
the ball of a thermometer ; when both 
branches by ſuction, are filled with both the 
ſpirit and oil, the ſpirit is ſuffered to run off, 
the eſſence remains in the ball, free from 
any mixture. This ſpirit ſhou'd be kept to 
ſerve again; for as it has imbibed as «ih 
of the oil as it cou'd retain, ſo it will im- 
bibe no more in any future proceſs. 

This eſſential oil has the advantage of 
that obtained after the common method, 1“. 
it is by far more pleaſant, and better recti- 
fied, it will not ſo ſoon loſe its flavor by. 
keeping. M. Geoffroy has ſome obtained af- 
ter this method, which in 8 years after re- 
tained the flavor it had at firſt. 

This method will in like manner rectify 
thoſe empyreumatic oils, the ſpirit will more 
perfectly ſeparate the groſs parts than the 
water can; beſides, the ſpirit will riſe with - 
a much leſs degree of fire than water; con- 
ſequently it will bring over with it the finer 
parts only of the oil. 

M. Geoffroy in another memoir, 1728, 
confeſſes, that ſpirits of wine are the fitteſt 
to rectify oils, where they are in good plenty; 

but 


\, 
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but he has found that the ſpirit retains ſome 


parts of the oil, in ſpite of all care for that 
purpoſe, therefore when it is neceſſary to 
rectify thoſe eſſential oils, that come dear to 
market, he wou'd recommend to employ 


warm water alone; for this purpoſe, he ſuſ- 


pends his cucurbit in VB, fits a head with 
a refrigeratory and a receiver, the water be- 
ing incapable of diſſolving the oil, there is no 


loſs on it. In the bottom of the cucurbit he 


finds a thick ſubſtance, which has retained 


all the empyreuma of the oil. 


Of ſeveral ſaline vegetations. 1722. 
M. Petit *, who has given this account 


of thoſe ſaline vegetations, conſiders them 


only as ſo many ſaline cryſtallizations. Thoſe 
ſalts as they aſcend in their cryſtallization, 
imitate ſome known figure of a plant, tree, 
rock, &c. whence this Name. M. Homberg, 
making ſome experiments in 1699, with a 


ſolution of filver, happened firſt to diſcover 


this kind of metallic vegetation, which he 
called his arbor Diane. M. Lemery, the ſon, 
making ſome experiments with the filings of 


* This year, M. Petit, formerly phyſician at Namur, was ad- 
mitted a Member of the Royal Academy, and penſioner in anato- 
my, in the place of M. du FYerney, who delired to retire as a 
veteran. Now, as there was one Petit, a ſurgeon, before a 
member of the Acidewy, to avoid confounding one with the 
other, | have all along added ſurgeon to the one, and Mr. only to 
the Phyſician. : | 

| ſteel 
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ſteel in the nitrous acid, in 1709, he haps 
pened to hit upon the like vegetation of 
iron *. M. Vetit has here tryed, how far ſalts 
are capable of the like vegetations ; he ac- 
cordingly employed double refined ſalt-petre; 
cryſtal mineral, ſal ammoniaac, /a/ de duobus, 
ſeasſalt; he diflolved thoſe ſalts in white 
and red wine, in lime-water, in different 


ſpirits, and in common water. The veſſels 
he employed were glaſs; china, common 


earthen- ware and pewter. He obſerved theſe 
vegetations ſucceeded. better in fine china 
cups, than in common earthen-ware ones; 
in glaſſes better than in china; and in pew- 
ter the worſt of all. He likewiſe found, that 
any particles of iron, or even ſtirring the ſo- 
lution with an an iron ſpatala, prevented the 
vegetation ; the earlieſt ſaline vegetation is 
not fotmed in leſs than 2 days ; one of the 
' ſpeedieſt, and at the ſame time the moſt 
beautiful, is that of ſa! duobusr in common 
water, eſpecially when made in a glaſs goblet: 
Sal ammoniac diſſolved in either Burgun- 
dy Or Champaign, imitates, in its Cry- 
ſtallization, bunches of grapes ; but both it 
and falt-petre - vegetated better when diſ- 
folved in common water, than in wine ; and 
each did better in white than in red wine ; 
beſides, common water diſſolved more i 
theſe ſalts, and aqua calcir as much as com- 


. | See Plate IX. _ | 
Vor. IV, N n 3 mon 
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mon water. Alum and vitriol wou'd not ve- 
getate in any liquor M. Petit employed, nor 
wou' d ſea- ſalt vegetate, except when diffol ved 


5 in the oil of vitriol. 


The mechaniſm of all thoſe vegetations is 
no more than this; thoſe ſolutions of falt 
expoſed to the open air, loſe in proceſs of 
time, a part of their ſolvent, which evapo- 
rates by the heat of the ſun only : as the 


water exhales, it carries along with it ſome 


particles of the ſalt, part of which adhering 
to the fides of the veſſel, thoſe ſolutions are 
made in, ſer ve the ſucceeding particles as a 
planum inclinatum, by which means others 
aſcend, the preſfure of the atmoſphere con- 
tributing nearly in the ſame manner, as it 
does to the aſcent of the water in a tube, 
plunged into a baſon of water; thus one 
partiele of ſalt follows another, till the 
Whole has vegetated, till all the ſalt in 
the ſolution is cryſtallized; the firſt cry- 

ſtals formed in the Foto of the veſſel con- 
tributing a good deal to the aſcent of thoſe 
that are to follow “. 


A natural 7 erdigriſe. 1723. 


All the verdigriſe we employ is artificial, 
4 recrement or ruſt obtained, as was hereto- 


fore believed, by ſtratifying copper- plates 


with the marc, or preſſing of grapes, where 


See Plate XI. F 
it, they 
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they are left in maceration, till they are co- 
vered with this green ruſt ;' this is after 
ſcraped off, and the copper plates put hack 
again, till they are intirely converted into 
this green ruſt “. KY Fs 

| What 


* M. Montet of Montpelier, has, in 1750 given a minute detail 
of the manufacture of verdigriſe in that city. He there tells us, 
that it is the ligneous ſtalks the grapes hang to, and not the 
ſkins and grains of the grapes, that are employed in this manu- 
facture, contrary to what ſome chemiſts have advanced. Some 
therefore pick thoſe ſtalks before the grapes ate prefled ; others 
carefully ſeparate them from the marc, or preſſings of the grapes, 
and carefully dry them in the ſun, avoiding their receiving any 
wet, which would prevent their rendering the wine ſufficiently 
acid to corrode the copper ; thoſe ſtalks are ſteeped after in a full 
bodied wine for 8 or 10 days; about this time they emit a 
ſtrong, penetrating ſmell, which is the criterion of the wine's being 
prepared to corrode the plates ; thoſe are accordingly ſtratified 
with the grape-ſtalks, theſe forming the lower and upper ſtratum. 
The veflels are now covered cloſe for 3 or 4 days, and ſome- 
times longer, ſome copper yielding its ruſt ſooner, ſome later. 
The Plates are 4 inches long by 3 broad; if they are new, they 
are buried in verdigriſe for 24 hours, then heated a little in the 
fire, before they are put into the veſſels. Experience has taught 
the makers, that by this management, they are more ſpeedily 
converted into this recrement. The plates are now taken out, 
and laid one over another to drain, and piled after on their edges 
to dry; their edges are moiſtened after 3 ſeveral times, by which 
the verdigriſe is nouriſhed, as the makers term it. When the 
plates become dry, this ruſt is ſcraped off, and expoſed to the 
ſun to dry, and put after into alum- leather bags for exportation. 

N. All thoſe proceſſes are made in wine-yaults, the air dent 
there highly ſaturated with acid vapors, haſtens the formation o 
this recrement. ä OO IND 

Eight ounces of this ruſt expoſed for 3 or 4 days to the ſun, 
loſt half its weight; put after into a retort, placed in a ſand- 
heat with its receiver, yielded 2 3 ounces of a conceatrated acid, 
of a ſtong, diſagteeable ſmell. What remained in the retort, 
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What was this year imported from China, 
was a natural verdigriſe, of a much brighter 
color than our artificial one, with a fine 
dowyny-caſt, imitating in its ſtructure, the 
above ſaline vegetations. M. Reaumur con- 
cluded, 19. from its weight that it muſt be 
Aa antallic recrement, 29. From its color, 
that it muſt be copper, tho' imperfect, not 
thoroughly come to its maturity, as was e- 
vident by this ſimple proceſs. He put ſome 
of it into a crucible, ſurrounded with powder 
gf charcoal, which it quickly attracted, and 
by that means became perfect copper; it is 
in this only, not having the neceſſary phlo- 
Cleo, that this natural verdigriſe differed 
from the artificial, which wants no phlogr/tor: 
to recover its metallic farm ; for the copper 
in- the artificial verdigriſe i is in no ſort de- 
Feen ſo it is eaſily eſtabliſhed and re- 
ſtored to its former metallic ſtate. 

And here it is very viſible, had this natu- 
ral verdigriſe penetrated fome tranſparent 
ſtone, it wou'd become a fine emerald. Pro- 
bably all thoſe precious ſtones are formed by 
ſome ſuch matter's penetrating them, by 


which they acquire thoſe various ſhades, in 
which conſiſt their beauty. 


being fluxed with equal its weight of the black-flux, in a cruci- 
ble with its cover on, yielded 1 ounce 2 drams of pure copper, ſo 
the 8 ounces employed may be ſaid to contain 1 ounce, 2 drams 
of copper; the other 6 ounces, 6 drams were made up of the 
acid \pbbegiſu and fegm of the menſiruum. 07 
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Of the ſalt, of Lime. 1724. 


We are not, it ſeems, to deſpair of any 
thing in chemi/try. To aſſert that lime con- 
tained a ſalt, has been long looked upon as 
a paradox, or at beſt, a non ens. M. Bemery, 
the father, in his chemiſtry, confeſſes he 
never cou'd diſcover a ſalt in lime; yet M. 
du Fay has been able to demonſtrate it: the 
method he took was this. He calcined 
anew the common quick-lime; when it 
was red hot, he put it into a bucket of fil- 
tered rain water, that had been before made 
warm for that purpoſe; he boiled this lime 
and water together for! hour, and while it 
was yet boiling, he carefully decanted the 
clear water into 1 ſeveral earthen pans, where 
he let 1t remain as long as he liked ; he here 
again decanted the clear water, carefully 
avoiding any of the lime's going with it; 
he evaporated this water after, and by chat 
means obtained this ſalt of lime; common 
water may be employed; but by employ- 
ing diſtilled rain water, you have more ſalt. 

This ſalt will ferment with all mineral 
acids: it will alſo deliquiate in the air, or in 
the vault, as ſalt of tartar is known to do. 

It was objected to M. d Fay, that this 
ſalt was owing to the acid ſalt in the wood- 
coal, employed in the ſe¹ calcination ng 
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the Lime. To this he replies, if the acid of 
the charcoal in the ſecond calcination, cou'd 


penEtrate the lime, it ſhou'd likewiſe pene- 
trate it in the firſt calcination, when it con- 
verted the ſtone into lime; yet if a falt was 
extracted from this lime, it would be then 


woked upon as the falt of lime; and the 


ſame ſhou'd be ſaid of this ſalt of lime, after 
the ſecond calcination, which is equally 
the ſalt of lime, and not owing to the 
acid in the wood or charcoal employed in 


the 2d calcination of lime. 


4 A further inquiry into the nature of Lime, 
Notwithſtanding the frequent uſe made 


every day of /ime, both in chemiſtry and 


medicine, it is plain, by what-the greateſt 
chemiſts have hitherto ſaid of 1t, that its 
nature is little known. Some deny it con- 
tains a ſalt, Meſſrs. Lemery the father, Fr. 
Hoffman, Fickius, all confeſs they never 
eou'd extract a ſalt from it. Zwefer is of the 


ſame opinion: He ſays, ex ipſa calce viva ſal 


extrahere conatus fui, utpote de quo chimici mul. 
tum faliò tamen gloriantur, fed irrito conatu, 
Oc. Pharm. Auguſt. 

Others contend it contains a ſalt, but dif- 
fer about the quality of it. Some will have 
it a fix d, others a volatile alkaline ſalt, o- 
thers again will have it to contain both an 
acid and a fixed alkaline fait. Vanbelmont is 


at 


— 
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at the head of theſe. Sum in calce duo ſalia, 
unum lixiviale alkah, et alterum accidum. De 


Lithiaſi, Hartman, Etmuller, and moſt che- 
miſts ſubſcribe herein to Vanhelmont. 

Ludovicus will have it to contain, beſides 
an acid and a volatile alkali, a concrete ſalt 
of the nature of nitre; others, in fine ad- 
mit of a ſalt in lime, but confeſs they were 
at a loſs to determine what kind of ſalt it 
was. This contrariety of opinions induced 
M. Malouin, in 1746, to male ſeveral expe- 


riments with lime, lime-water, and the 


cruſt it throws up, after the lime-water has 


ſtood a while. He has, by frequent lotions 
with boiling water, totally deprived lime of 
this cruſt; de calcined it anew, to ſee whe- 
ther it would yield any more of this cr2ff, 
but found it wou'd not ; we ſhall give here 
a ſuccin& account of theſe experiments. 
His firſt experiment was to mix lime with 
the mineral acids, and draw off theſe acids 
after; he obſerved that they acquired a more 
penetrating ſmell than they had before. The 
vitriolic acid diſtilled with lime, became vo- 


latile, acquired ſomewhat of an urinous 


ſmell, owing no doubt,.to a bitumen, which 
is contained in lime. M. Ma/ouin obtained 
ſomething like this from the fediment of 
the Plombieres water“. 70 . 


| See the auah in of thoſe waters in Vol. III. p. 334 
| after, 


-_ 


— 


5 288 Mr DI CAL Es s A Y:S,. Orc. | 

He put ſome quick lime and ſea ſalt into 
a crucible, placed in an open fire, which pro- 
duced a bright blue flame, and exhaled an 
aromatic vapor; this ſuggeſted to him, that 
lime muſt contain a mineral ſulphur. 
Upon putting ſalt of tartar to lime- water, 
a gentle fermentation enſued; when it was 
over, what precipitated, after it had been 
filtered, evaporated, proved. to be a vitrio- 
lated tartar; to vary the experiment, he 
employed kc/p in powder; here alſo enſued 
the ſame gentle fermentation, and what pre- 
cipitated was found to be a Glauber's ſalt. 

_ Theſe 2 proceſſes evidently prove that 
lime-water contains a vitriolic acid, which 
with the falt of tartar, formed a vitriolated 
tartar, and with the alkali of Alp a Glau- 
ber's ſalt. WEE . 1 

As M. Malouin ſuſpected lime contained 
a mineral ſulphur, ſo he made ſeveral ex- 
periments to diſcover this ſulphur, by form- 
ing with the cream or cruſt, lime water is 
known to throw up, and ſalt of tartar, a 
true hepar-ſulphuris. And for this purpoſe, 
he took 2 parts of ſalt of tartar, 1 of the 
craft of lime-water, and one half of the pow- 
der of charcoal. r 
He in like manner made a hepar ſulphuris 
with the vitriolated tartar he obtained from 
lime-water, ſalt of tartar and the powder of 
charcoal, of each equal parts; this mixture 
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he fluxed in a crucible, diflolved it after in 
| boiling water, filtere 
till the fetor was exhaled; he put this mat- 
ter after into a crucible, placed in an open 


fire, where he left it, while it exhaled the 


0 : 1 1 


odor of ſulphur, he diſſolyed it after T 


) 
* 


d, evaporated to ſiccity; 


boiling water, fitered and cryſtallized it, 


and had the ſame vitriolated tartar he em- 
ployed, diminiſhed only in its weight, with 
which he eou'd form a hepar ſulphuris as 


befor 


that lime contains a vitriolic acid; but do 


not declare what is the nature of the ſalt 


i 


in lime. To diſcover the genuine ſalt of 
lime, M. Malouin made a 3d hepar fulphuris 


with animal fat, in the place of the powder 
of charcoal, fluxed it as before in a crucible, 
diſſolved it after in boiling water; filtered 
it, and ac 
drop into the ſolution. The vitriolic acid 
detaches the alkaline falt from the ſulphur; 


which is here precipitated; he filter d the 
clear liquor, evaporated it after: over a gen- 
tle fire; he found at the bottom of the pan 
extremely fine, brilliant cryftals, a true ſe- 


lenitic ſalt, which is the genuine ſalt of 


lime, which no body hitherto ſuſpected it 


contained, no not even ſince this falt was 


. 


neral waters. 


Var. VI. Oo 5 


N add es ne; 


poured the vitriolic acid drop by 


diſcovered in the ferruginous and other mi- 


M. Malouin 
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M. Map obſerved that this ſelenitic 
ſalt required 10 times as much water to diſ- 
ſolve it as it required to keep it firſt diſ- 
ſolved; for as much ſelenitic falt as may 
be extracted from a Paris pint of mineral 
waters, for inſtance, will require 10 - Paris 
pints of water to diſſolve it. And here it is 
worthy our notice, that tho' this of all the 
falts is the moſt difficult to be diſſolved, yet 
of all ſalts it eryſtallizes the ſooneſt, It 
diſſolves with more difficulty than crude. 
tartar,' as this does than vitriolated tartar, 
and this laſt than ſea ſalt; but theſe 
falts ctyſtallize ſooner in the ſame order, 
as they are more difficult to be diſſolved. 
The Experiments M. Malonin has made 
with this ſelenitic ſalt, has enabled him 
ty recommend it as an operitive, and very 
uſeful in all hypochondriac and hyſteric 
cafes.” He his alfo experienced its anodine 
qualities, in om Laſes he found it more ef- 
tual than the / n and its effects 
e nn, 
M. Malouin has given it from 2 to. 24 
grains for a doſe; this ſalt is very light, 
this it has in common with the ſal ſedativum; 
he ſometimes orders a cooling powder, made 
with this felenitic falt, (in the place of 
vitriolated tartar) with ' nitre and Cinnabar, 


to which he ſometimes adds the e 
A. 


* * 
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alba, or bee the ſeveral” oiron ſtances 


. 


may — —— 
7 is more than probable that the good, - 
effects of mineral waters, in the removal of 
ſeveral rebellious, chronic diſorders may be 
-owing to this ſalt; and as to lime-water, its 
good effect on the er 1 is e 
owing to it. D S217. Zunge 


A ratural Glauber s Salt 7724. 
This ſalt was diſcovered i in a ſmall Wee 
about 3 leagues from Madrid, which runs 
eaſtward; about a quarter of a league above 


this ſaline ſpring, there is a vitriolic ſpring, 


and a little higher up, a ferruginous one, 
all in the ſame line with this ſaline ſource. 
On the borders of this ſource are found cry- 
ſtals, not unlike thoſe icicle ſeen in winter. 
M Boulduc analyſed this falt, and by e- 
very trial he made, it is a true Gfauber's fait, 


as will more manifeſtly appear, by compar- 


ing the ſenſible and others, the known qua- 
lities of the factitious Glauber s ſalt with the 
natural. The factitious G/auber's ſalt leaves 
a coolneſs on the tongue; mix d with a bit- 
terneſs, both which impreſſions remain ſome 
time; the Spaniſh falt is ſound to n the 
| ſame impreſſions on the tongue. 
The factitious is very triable, more fo 
than vitriolated tartar, ſo is the natural. 27 
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The fact ous diſſolves readily in cold wa- 
ter, ſo does the natural, which neither vitri- 
olated tartar, nor any of the other concrete 
ſalts will do, they requiring warm water to 
diſſolve them thoroughly. 

The factitious by means of the leaſt _ 
melts, becomes a limpid fluid, and by 
creaſing the fire, is converted into a faline 
calx ; the natpral treated in the ſame man- 
ner, 'exhibits the ſame appearances. 

The factitious loſes near 3 of its weight 
in its calcination; the natural loſes the ſame 


weight. This is only the water both took 
in their erjlliantion ; both ſalts put on a 


live coal, they melt firſt, and become after 
a white aa. vitriolated tartar wou'd decre- 
pitate, and ſpread about in ſmall /amellz, 
but wou'd never become a calx; both ſalts, 
expoſed to the open air, calcine, and-are 
Nee with a white Farina, which deſtroys 
their tranſparency; but upon wiping of this 
farina, the raknkinzng 7 recover their 
an arency. i 
Glauber ſal calcined AW VOY" in the fire or 
in the air, is known to coagulate 3 times its 
weight, either of water or ale, the Spaniſn 
ſalt calcined, will as ſpeedily do the ſame ; 
for by pouring this ſalt into ale, this, is co- 
agulated in an inſtant, in ſo much, that if 
the veſſel was turned upſide down, not 
K. one 
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one drop of the ale wou'd fall out of ths 
veſſel. 
Glauber ſaid va ſal admirable wou'd dit. 
ſolve iron, M. Boulduc made the ſame trial 
with the Spaniſh ſalt, and found it did diſ- 
ſolve iron, and that in proportion as it diſ- 
ſolved the iron, a fine crocus marti pre- 
cipitated. _ 

If one mixed equal parts of Glauber's falts 
and nitre in powder, the mixture ſoon im- 
bibes the moiſture of the air; the Spaniſh 
ſalt mixed with nitre will do the ſame. So 
far both ſalts reſemble each other in their 
exterior qualities. M. Boulduc proves that 
the acid in both ſalts is the ſame, the vi- 
triolic acid. 

It was long the opinion of chemiſts that 
there was no ſeparating the vitriolic acid, 
when once united to a fixed alkaline falt, 
as in vitriolated tartar, ſal polychreſt, Go. 
till Stahl pr _ this problem, To ſeparate 
in an inſtant the vitriolic acid in vitriolated tar- 
tar. One way to effect this ſeparation of the 
vitriolic acid, is to transfer it to another 
baſis ; this method M. Bulduc employed, 
he poured a ſolution of vitriolated tartar on 
a ſolution of ſilver in the nitrous acid, the 
inſtant thoſe ſolutions are mixed, the vi- 
triolic acid quits the alkaline baſis in the vi- 
tnolated tartar to join the filver, and pre- 
cipitates with it to the bottam of the L 

© 
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the nitrous acid now at liberty, ſeizes the 
alkali of tartar, and forms with it a true 
nitro regenerated, it fuſes in the fire, & c. 

M. Boulduc makes uſe of the ſame method 
to ſeparate the vitriolic acid in both the 
factitious and natural G/auber's ſalts. 

He divided a ſolution of mercury in the 
nitrous acid between 3 glaſſes; to the firſt 
he put a ſolution of the Spanith ſalt, to the 
2d a ſolution of G/auber's jal admirabile; both 
ſolutions precipitated in an inſtant the mer- 
cury in the form of a white calx. He poured 
off the clear liquor, evaporated it after, and 
had cubic cryſtals, which wou'd fuſe on 
a live coal, as nitre does; he poured warm 
water on both precipitates, which became 

a turpethum minerale ; he alſo poured oil of 
W into the 3d glafs; he had here the ſame 

- precipitate with the 2 former, and with 
warm water a turpethum minerale. 

With the ſame ſalts and the oil of vitrol he 
made ſeveral other experiments. With the 
ſolutions of ſaccharum ſaturn, and verdigriſe 
in warm water, with tin, in aqua regia. The 
precipitations were alike in every one as in 
theſe ſolutions of 'mercury with the ſame ſalts. 

By all theſe experiments it appears evi- 
dently, that the acid in the ſal admirable 

and Spaniſh ſalt is the fame; and from the 
| - Spanith ſalt's precipitating an equal quan- 
1175 of the above — it appears it con- 

tains, | 


from the Ro YAL ACADEMY. 295 
tains, in equal weight, as much of the vi- 
triolic acid, as G/auber's ſalt. But to put 
this matter beyond all doubt, M. Boulduc 
made a mineral ſulphur with each of his 
ſalts. © s r 
For this purpoſe he took 6 ounces of each 


theſe ſalts, and an ounce and a half of the 42 | 


powder of charcoal for each 6 ounces of ſalt, 
he put this mixture into feparate crucibles 
to flux. The matter in each crucible, ſoon 
exhaled the odor of hepar ſulpharis. He diſ- 
folved this maſs after in warm water, which 
caſt forth the odor of rotten eggs, he divided 
this ſolution equally among 3 glaſſes, into 
the firſt he put the [nitrous acid, into the 
2d the marine acid, and into the. 3d, the oil 
of vitriol. Upon the admixture of theſe 
acids, an efferveſcence and heat enſued. The 
above odor exhaled from every one of them ; 
and each left an equal portion of ſulphur in 
the bottom of the veſſel, in every appear- 
ance like common ſulphur. - Seeing the Spa- 
niſh ſalt produces the ſame kind of ſalphur, 
and in the ſame proportion as Glauber's ſalt, 
there can remain no doubt, but the acid in 
both is the ſame, and in the ſame propor- 
e n en een | 
All that now remained to prove theſe ſalts 
the ſame, is to examine the baſts of the Spa- 
niſh ſalt, to ſee if it be the ſame with that 
of Glanber's ſalt. M. Bouldnc takes - a- 
582 3 . 
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bove clear liquor, after the ſulphur had been 
precipitated, and evaporating each ſolution 
apart, conſiders the nature of the ſalts he 
obtains. Into the firſt ſolution he poured 
the nitrous acid; the concrete ſalt left after 
evaporation is a nitre, of a quadrangular 
form; into the 2d he poured the marine 
acid, which in like manner yielded a rege- 
nerated marine ſalt, in cubic cryſtals; into 
the zu ſolution he poured the oil of vitriol, 
. — produced a G/auber's ſalt, like what 
is every day made in our laboratories, with 
the ſame oil and decrepitated marine ſalt. 

The ſolution of the baſts of the Spaniſh 
falt, after the ſulphur had been precipitated, 
treated in the ſame manner, yielded the 
ſame kind of concrete ſalts, which' proves 
evidently, that the baſi of both the Spaniſh 
and Glauber's ſalt is exactly the ſame. 

M. Boulduc employed another method to 
prove the ſame thing; he took the regene- 
rated ſea ſalt, formed with the baſts of the 
ſpaniſh falt and the marine acid, diſſolved 
it after in the nitrous acid. T he nitrous 
acid expelled here the marine, and taking 
its place, forms with it a quadrangular ni- 
tre; he diſſolved this quadrangular nitre in 
the oil of vitriol, the nitrous acid is alſo 
expelled in its turn; the vitriolic acid joins 
the baſts of the Spaniſh falt, and with it 
forms a true factitious Glauber” ſalt, or ra- 

ther 
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ther the Spaniſh ſalt is hereby ee 
This experiment evidently proves this Spa- 
niſh ſalt ta be a. watural Glauber's falt. 

In 1727 as'fome- miners were Herder 
copper ore near Grenoble, in Dauphiny, th 
happened to obſerve among the earth. mall 
brilliant eryſtals, which they ſoon diſcever- 
ed to be a ſalt; when — had diſſol ved 
thoſe brilliant cryſtals in water, and evapo- 
rated them after, they flattered themſel ves 
that they had diſcovered a valuable treaſure, 
a foſſil — The cryſtals of this new ſalt 
having a faint reſemblance of thoſe of ſalt- 
petre, is what impoſed on them, as it did on 
many before them. 

NI. Boulduc examined chis ſalt, and made 
the ſame experiment with. it he before made 
with the Spaniſh, comparing it with the 
factitious G/auber's ſalt of the ſhops, which 
is needleſs to repeat here. But the reſult of 
them was, that this ſalt of Dauphiuy, is a 
genuine Glauber”s ſalt, and aal like the 
Spaniſh ſalt. 

Glanber, a German chemiſt, publiſhed the 
method of making this conerete ſalt, about 
the middle of the laſt century; Kunckel, in 

his Laborat. Chymic. affirms it was known in 
the electoral houſe of Saxony upwards of 
too years before. We are however indebt- 
ed to Glauber for the diſcovery of the com- 
poſition of this ſalt, which from ſome ex- 
Vor. IV. P p traordinary 
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traordinary ſucceſs it had, he gave the epi- 
thet of admirabile, This much is certain, 
that neither Glauber, nor any body elſe had 
any notion of its being a foſſil ſalt, or to be 
found in the bowels of the earth; but the 
contrary is here fully demonſtrated a; 

This natural Glauber*s ſalt is the nitruni 
calcarium of Liſter. It is found mixed with 
our common Epſom ſalt ; it is the pretended 
nitre'of moſt analyſers of mineral waters, as 
appears by the figure of the cryſtals. they 
themſelves give of them. 

M. Boulduc found the ſame ſalt in the 
aſhes of ſome plants. 

Fr. Hoffman has extracted from: a mineral | 
water, a bitter purging ſalt, exactly like the 
former, a true Glaube! /all, eaſily converti- 
ble into a hepar fulpharis. A pound of this 
water . 2 drams of ſalt; this ſalt there- 
fore found in Dauphiny i is a genuine and na- 
tural foſſil G/auber's ſalt, even more perfect 
than the faQitiousfaltof the ſhop; it will not 
imbibe the moiſture of the air, 2%. It makes 
no alteration in the tincture of Tafel, nor 
gy”. will it pan _ change from the oil of 


Ty * ts OO Gnas OG 32 * Conflantinpe, a fol cle found 
in R which he believed was the ſal ammoniac of the ancients, 
ut upon examination it was found to be a genuine ſal Glauberi, 
By this we learn that this falt is found naturally in Egypt, as 
well as in Dauphiny, Spain, e Menne. and i in all the 

waters of the ſea. 8 ' 1 


* 2 13 


ä vithol, 


from the RoYAL ACADEMY. 299 


vitriol, as the factitious Glauber'r [alt is 
known to do, .owing to ſome ſea ſalt ſome- 
times joined to it thro! the neglect of the 
Chemiſt in riot waſhing it away. 


How bottles Tame oy foul the wine put into 
3 „D them. 5 1724 


144 * 1 1 


Upon plein made to the government 
concerning thoſe bottles, M. Geofroy the 
younger, was ordered to examine what'cou'd 
be the: reaſon of their ſpoiling the wine. 
As he cou'd not feetthe materials, of which 
theſe bottles were made, he pounded ſome 
of them and poured the nitrous acid upon 
the powder. The mixture grew conſidera- 
bly warm, exlialingored and fetid vapors, as 
all metallic — are known to do, while 
the glaſs of other bottles treated in the ſame 
manner, produces no ſuch vapors. When 
he put whole pieces of the ſame bottles, into 
the nitrous acid, they became. white, and as 
Toft as glue put into warm warer, ſome mu- 
cilaginous lamela wou'd ſometimes ſeparate 
from them; all the mineral acid nn had 
the ſame effect upon them. 
an: From theſe experiments M. Geoffroy « con- 
| jectures, that there was alum in the ſand, 
employed in the manufacture of thoſe bot- 
tles, the vegetable acid in the wine diſſolved 
foul alum; which is what: rendered the wine 
fou 
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M. du Fay, in 1727, willing to inform 

Himſelf of the true uit of ſaid bottles, con- 
jectures it is rather owing to the potaſh they 
made uſe of, which was obtained from old, de- 
cayed wood, for he made bottles with the ſame 
materials and found they Y,. like the above. 
ſpoiled the wine put into them. This potaſh 
had loſt all its. acid ſalt, which'is what renders. 
all glaſs indiſſoluble; whereas in theſe bottles 
the Alkali abounded, the wine diſſol ved this 
alkali, which is What turned an. wine foul. 
Theferare flat: gontnacdlichiou cw. 
M. du Hay confirmed this, by employing 
the fame materials and ſtrong potaſh, made 
from green wWoed; theſe bottles were indi- 
foluble 1 in all mineral acid ſpirits. 71 


Jiu concentrate vine gar. 1 Mats 


M. Geoffroy'p propoſes here à facile mibthod 
to have A Wag ſpirit of vinegar, by ex- 
poling vinegar to be frozen; as faſt as ice 
is formed, he takes it off; the vinegar 
this fimple proceſs is reduced to , and there- 
by as much concentrated as it *wou'd be 
After the tedious and uſual proceſs by diftil- 
lation “. MID? 

TOY Stahl hinted this methed of donitonceting 
vinegar, and if you -wou't ſeparate - the oil 
from this ſtrong ſpirit of Vinegar, diftil it; 


Key Boyle long before taught this met od of abtainin! e 
ſtrong vinegar, by Expoſing it to be frozen. See Phil, 1 
 abrid. Vol. zd. p. 355. 


the 
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the oil being now lighter than the ſſ 
will as over; ac 2 5 the pit 
in the cucurbit. 4 
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To reader creme 7 far tar ads by Bora: 
War 

Every body knows how difncult it is 
to diſſolve creme of tartar, nothing leſs 
than boiling water is able to keep it diſ. 
ſolved, and as the water grows cold, the 
ereme falls to the bottom, reſuming its for- 
mer cryſtalline ſtate. To render theſe cry- 
ſtals ſoluble in a ſmall quantity of water, 
and ſtill preſerve their native acid taſte, was 
no ſmall improvement in the uſe of ann 
mild, cooling ſalt. 

M. Je Fevre phiſician at — aach cor- 
reſpondent of the academy writes, that he 
had diſcovered a method to render creme 
or cryſtals of tartar ſoluble by Borax. He 
firſt obſerves, that : ounce of © creme of tar- 
tar will require 12 ounces of boiling water 
to diflolve it; but if the cryſtals were in 
fine powder, that quantity of water wou d 
diſſolve 7 drams, which as the water grew 
cold, wou'd fall to the bottom, in its former 

cryſtalline form: what he propoſes is to 
render it ſoluble by the means of another 
falt, which is almoſt as difficult to be diſ- 
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M. Ie Fevre takes 4 ounces of cryſtals of 
tartar in fine powder, 2 ounces. of Borax 
coarſely powdered, and 12 onnces, of water, 
theſe he puts into a glaſs cucurbit, placed 
in a ſand heat, and ſuffers the matter to boil 
for + hour; in this time both theſe ſalts 
diſſolve each. other without any ebullition, 
and ſo thoroughly, they that never after 
reſume their former ſaline form. 

The liquor remains tranſparent, and acid 
if crude tartar had been employed, the ſo- 
lution ſhou d be filtered, to ſeparate the groſs 
earthy parts; if this ſalution:of both thoſe 
falts was evaporated, it would inſenſibly 
grow thick, not unlike plumb- tree gum, 
which left expoſed to the air, wou d deli- 
quate like ſalt of tartar, * 

It is here pretty n that cry- 
ſtals of tartar, which are indiſſoluble in cold 
water, in ſpirits of wine or vinegar, become 
ſoluble in all thoſe liquors by the means 
of Borax; this tartar d ths?" ſoluble by 
Borax, has the advantage of the tartar ſolu- 
ble of the ſhops, for this with Borax pre- 
ſerves its natural ward whereas the other 
does mot: 1 

M. Je Fevre 9 5 ** * is n 
better to employ a vegetable acid to make 
the /al ſedativum with Borax than the fix d 


mineral acid of vitriol, as M. Hamberg 
directed. 


of 
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1 Borax. 170 3. | 


A is a mineral ſalt, brought from the 
Eaſt- indies, Perſia and Tranſilvania, in little 
chriſtalline maſſes of an irregular figure, but 
ſomewhat priſmatical, mixed with earth and 
other impurities, of a diſagreeable ſmell + it 
is purified like other ſalts, and cryſtallizes 
into octagonal ' priſms, finely cut, hard and 


tranſparent, of a bitteriſh taſte, but leaving 


ſomewhat of a ſweetneſs at going off. It is 


greatly uſed to ſolder metals, particularly 


gold, whence it is called chryſoco/la ; it is 


likewiſe employed i in medicine as a ren 
cider and aperiti ve. 


The happy uſe M Honberg made of it, 


in the compolition of his ſal ſedativum, in- 


duced M. Lemery the father, to analyſe it, in 


hopes to diſcover its genuine nature. He 
e it wou'd not ferment with either an 
acid or alkali; he therefore concluded it 
muſt be a/ ſalſum, neither acid nor alkali. He 
diſtilled i i ina retort, placed in a reverberatory 
furnace; 6 pounds yielded 6 02. 6 ars: of an 
inſipid clear flegm, without ſmell, which 
wou'd not efferveſce with either acids or al- 
kalies; by raiſing the fire, the remaing ꝙ 0. 
3 Are. melted into a ſubſtance like glaſs, and 
not unlike cryftal, and ſo hard that a lapi- 
dary's ſharpeſt tool cou'd ſcarce make any 
3 on 2 It, and yet it diſſolves intire- 
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ly in water, and cryſtallizes into borax again. 
M. Lemery ga ve ſome of this ſolution to a 
perſon: greatly obſtructed, which procured 
fo: copious a diſcharge by urine, that he con- 
jectured it muſt be good for the gravel. 
As diſtillation cou'd not decompoſe horax, 
i. e. ſeparate its acid from its alkali, he tried 
what effect other ſubſtances might have on 
it, he took an ounce and a half of borax, 
and g oz. of argilla, both well dried, and in 
powder, which he put into a retort, placed 

in a reverberatory furnace, which yielded 3 
drams of a clear, brackiſſi liquor and uri- 
nous ſmell. Diſtilled in the ſame manner 
with ſalt of tartar, an inſipid, diſagreeable, 


nunnctuous or oily liquor came over; it is this 


bituminous ſubſtance that occaſions the bo- 
ra to ſwell and bliſter over the fire, the 
more it contains of this bitumen, the more 
Lemery the ſon, made ſeveral experiments 
with borax, in 1728, 29, to diſcover its ge- 
nuine nature. He there tells us, it is the only 
falt, whoſe nature, its analyſis, or recom- 
poſition con'd not diſcover; it is not ſo with 
All the other concrete ſalts, with all the 
kinds of vitriols, alum, ſulphur, nitre; ſea- 
ſalt, their analyſes manifeſt their component 


= 


pus as their recompoſition confirms it. 
Beſides #07ax. is the moſt ſingular alkali we 
know, it mixes equally. with all the mineral 
* ; | acids, | 
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acids, and with the vegetable acid, and 
what is very remarkable, it does not excite 
the leaſt heat or ebullition upon its admrx- 
ture with acids, contrary to all other alkalies, 
fixed or volatile, and tho' it is by no means 
volatile in its own nature, but refiſts the 


ſtrongeſt fire, and wou'd ſooner vitrify than 


rife in ſablimation, yet when mixed with the 
vitriolic acid, the moſt fixed of all the acids, 
it becomes not only volatile itſelf, but fur- 


prizingly volatilizes this fixed, vitriolic acid, 


as we find in making Homberg's ſal ſedativum. 
M. Lemery by exactly obſerving Homberg's 


proceſs, obtained a ſal ſedativum, to all out- 


ward appearance like his, from borax and 
the nitrous and marine acid, and conjectured 
from analogy he might obtain the ſame kind of 
ſalt, by employing borax and cryſtals of tartar 


and vinegar ; but his not ſucceeding with ei- 


ther, he took the ſpirit of vinegar, as being de- 
prived of its groſs oil; and being well known to 
be much more volatile than any of the mineral 
acids, he might reaſonably expect it would rea- 
dily fublime with borax ; but being here alſo 
diſappointed, he began to reflect, that this 
muſt be owing to the bitumen in the borax, 
which ſo cemented each ſaline particle to- 
gether as made them elude the action of the 
fire; whereas when a mineral acid is em- 
ployed, this bitumen is firſt feparated from 


Var. IV. Q q 


the alt ; this falt being diſſolved after, _ 
W 


— — * 
* 


— 2 
* >. * r — 
. - * 
3 - 3,45” s 
* — 4 


3 
*. 
' 
19 
7 n 
} * 
8 
y Oy 
SE 
N ® 
HI 
1 
* 
& 
1 
> 
7 
> 
» 
of 
4% 
f 
2 


5 * — T=- 74 —— 


= 


306 MEDICAL Ess Ars, 9. 


its ſurfaces being thereby multiplied, it obeys 


the more readily the action of the fire, 7. e. 


ſublimes in the uſual way. 


From theſe reaſonings we are naturally led 


to infer, that thoſe acids, which ſublime with 


borax, begin by ſeparating the bituminous from 
the ſaline parts, and diſſolving theſe parts 
after, ſublime with them, leaving the bitumin- 
ous parts behind, herein reſembling the action 
of other ſolvents, highly rectified ſpirits of 


wine for example, which is known to diſ- 


ſolve the ſulphurious parts only, leaving the 


ſaline parts behind, whereas when the ve- 
getable acid 18 employed, far from ſeparating 
the bituminous from the ſaline parts, its 
acid diſſolves the ſaline, while the ſpirits or 
ſulphurious parts of the wine, ſtill intimate- 
ly united with the acid, diſſolve the bitumi- 
nous parts, whereby both ſolvent and ſol- 
vend become ſo united, as to elude the 
action of the fire; both therefore remain in 
the form of a gummy ſubſtance in the bot- 
tom of the cucurbit. 

M. Lemery has verified what M. Je Fever 
has faid of borax rendering creme of tartar 
ſoluble; he is of opinion it may have its 
uſe in making an emetic tartar ſoluble, which 

the tartar ſoluble of the ſhops cannot, by 
reaſon it has loſt its natural acidity, while 
that with borax doth till retain his; what 
M. Lemery here adds is very curious. This 

— 
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tartar, rendered ſoluble by borax, will diſ- 
ſolve, and remain diſſolved in a much leſs 
quantity of water, than either falt ſeparately 
wou'd require; viz. 4 oz. of creme of tartar. 
require 48 oz. of boiling water to diſſolve 
them, and as the water grows cold, the moſt 
part of it falls to the bottom of the veſſel in 
its cryſtalline form. 2 oz. of borax require 24 
02. of the like boiling water to diſſolve it, 
and as the water grows cold, a good deal of 
it falls to the bottom of the veſſel, and yet 
| when both ſalts are mixed together in the 
| proportions now mentioned, they mutually 
act upon, and diſſolve each other in 12 0z. of 
boiling water, and what is more, will remain 
diſſolved after the water cools; nay even in 
a leſs quantity, for a good deal of the 12 oz. 
exhale during the operation ; both falts 
therefore are, and remain diſſolved in leſs 
than 3 of what each ſalt ſeparately wou'd 
require to diſſolve and keep it diſſolved. 

The reaſon probably is this. The ſolution 
of ſalts is in a reciprocal ratio of their co- 
heſion and ſurfaces, or in other words, is 
as the different degrees of attraction between 
their integral component parts; the mutual 
attraction therefore between the integral 
component parts of the ſalts in queſtion, may 
be greater than that between the integral 
component parts of the new ſalt, reſulting 
from their union and the water; perhaps 
the bitumen, ever inſeparable from ſalts, 


Aq 2 might 
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might contribute to their cloſer union; with- 
out admitting ſome ſuch cauſe, it will be 
difficult. to account, why ſalts do not re- 
main diſſolved in water, their natural ſol- 
vent; but when this ſalt is once diſſolved 
in water, and cryſtallized after, the compo- 
nent parts of this new ſalt might not ſa 
powerfully attract each other, as the com- 
ponent parts of each ſalt ſeparately wou' d, 
their attraction therefore being much leſsithan 
that of either ſalt ſeparately, ſo a much leſs 
quantity of water will ſuffice to diſſolve this 
new ſalt, and keep it diſſolved, and this 
readily accounts, why a tartar, rendered 
ſoluble by borax, requires leſs than + part 
of the water, each ſalt it is compoſed of 
would require ſeparately to diſſolve it, ow- 
ing undoubtedly to the feeble union between 
Its component parts. | 
This ſeems to be ſomewhat illuſtrated by 
the following matter of fact. An ounce of 
the nitrous acid is known to contain 5 drams 
of water, which are found ſufficient to kee 
the remaining 3 drams of acid falt in a fluid 
ſtate. 2 ounces of /xivium tartari contain 
one half water, which here likewiſe is ſuf- 
ficient to keep the other half diſſolved ; and 
yet when both theſe ſalts are mixed together, 
in order to compoſe ſalt-petre, the above 
quantity of water is no longer ſufficient to 
keep this new concrete ſalt diſſolved, ons 
: als 


| 
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falls to the bottom of the veſſel, until 4 
ounces more of water are added. _ 

'Tho' this new ſalt becomes leſs ſoluble 
than the ſalts it is compoſed of were ſepa- 
rately, yet it helps to ſhew, that the ſolution _ 
of ſalt is as the coheſion of their component 
integral parts. 

As to the medicinal uſes. of borax, from 
what has been ſaid, it muſt be a great de- 
obſtruent in all opilations and glandular in- 
farctions of the liver, ſpleen, meſentery, 
womb, and being a powerful abſorbent, will 
effectually abſorb all the acidities in the pri- 
me vie, without exciting either heat or 
flatulencies, as moſt other abſorbents are 
known to do; by its effects on the cryſtals 
of tartar, we are given to underſtand, that 
it is a potent incider, able to act upon our 
ſizy juices, which without ſome ſuch help 
wou'd like the cryſtals of tartar, remain in- 
diſſoluble to water, but when this water 
becomes impregnated with this tartar ren- 
dered ſoluble by borax, it will then be able 
to penetrate . incide this ſizy lymph, open 
the obſtructed tubes, without exciting either 
heat or confuſion in the blood, no ſmall 
commendation in its favor. 

As to the mechanical uſes of borax, the 
bitumen which remains fixed in the bottom 
of the cucurbit after the falt 1s ſublimed, 
ſerves, like all other inflammable ſubſtances, 

to 
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to promote the fuſion of metals, and being 
more fixed than them, it remains more inti- 
mately united with the metals, whereby it 

contributes greatly to their malleability, 
when they come under the Hammer. We 
have a ſenſible inſtance of this in the re- 
ducing the calx of gold into pure and mal- 
leable gold again by Borax; the mixture is 
ſpeedily put into fuſion, the bitumen in the 
Borax, not only ſupplies the neceſſary phlo- 
giſton, but being alſo fixed, acts the part of 
a cement, to unite the ſeveral particles of 
the metal together, while its alkaline ſalt 
abſorbs thoſe acids lodged in its pores, and 
volatilizing them after, flies off with them 
in vapors, or remains with the ſcoriæ on the 
top of the metal. 1858 


Further experiments with Borax. 1732. 


M. Geoffroy has likewiſe made ſeveral ex- 
periments with Borax; he confeſſes that of 
all falts, its compoſition, whether natural or 
artificial, is but little known; natural hiſto- 
ry, ancient and modern, affords but little 
information concerning this ſtrange ſalt ; the 
beſt account hitherto publiſhed concerning 
it, is what his brother in his lectures on the 
materia medica, gave from the memoirs of a 
German traveller, and a good naturaliſt, by 
name Naeghin, who made ſeveral reſearches 
into the nature of this ſalt, both in the 

N Indie- 


from the Royal AcA DEM. 311 


Indies and at Venice, where it was formerly 
purified; Borax, he tells us, is produced in 
ſeveral parts of the Eaſt Indies, but moſt 
plentifully in the dominions of the Great 
Mogul and in Perſia; that in ſeveral places 
of theſe two countries there flowed gently 
from different mines, but principally from 
thoſe of copper, a ſaline, muddy water, of 
a greeniſh color, which the natives carefully 
preſerve ; for this purpoſe they make ſhal- 
low pits near thoſe ſources, lining them with 
a ſtiff clay, that will not let any of the 
liquor thro'; they after let in this ſaline wa- 
ter, where it is left expoſed to the action of 
the ſun and wind to be evaporated; they 
every day take care to ſcoop up the bluiſh 
mud of thoſe ſources, and carefully mix it 


with the evaporating water, which the more 


it evaporates is found capable of retaining 
more of this mud, till at length the whole 
becomes of a greeniſh blue color, and of the 
conſiſtence of pap. The bituminous matter 


floating on the liquor is ſkimmed off, before 


it arrives at this conſiſtence; they now bring 
a large quantity of any animal fat melted, and 
in the full heat of the day, when the whole 


maſs is full warm, they throw it in, obſerv- 


ing to work and mix the whole thoroughly 
well together, they then cover their pits with 
the bougs of trees, lightly cruſted over with 
ſome of the ſame ſtiff- clay, which they keep 
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ready at hand for that purpoſe. They leave 
the matter in this condition 5 or 6 days, at 
the end of which, they examine whether 
the matter is dry about the edges of their 
pits, and if it be, they remove the cover- 

ing; in the bottom of theſe pits is found a 
fine garden mould, which is eafily broken, 
thisearth runs readily thro' fieves, leaving the 
falt behind in irregular, foul cryſtals, ſuch 
as they are peed; this is called native” 
Borax. 

Hornberg looked upon Borax to be a mi- 
neral 5 Ar ſalt, Lemery the father, con- 
ſidered it as a neutral ſalt, that wou'd not 
ferment with either acid or alkali, Lemery 
the ſon, defined it an alkaline falt, by its 
precipitating the baſis of the ſeveral kinds 
of vitriols and alum, nearly as ſalt of tartar 
wou'd, which every one knows is an al- 
kali. Befides theſe marks of its alkaline 
nature, M. Geoffroy adds, that a ſolution of 
Borax will turn the tinQure of violets green, 
decompoſe ſal-ammoniac, and precipitate a 
ſolution of mercury in the nitrous acid into 
a citron-color, and that of corroſive ſubli- 
mate into orange-color, equally as ſalt of 
tartar woud. 


Borax its true will yield a ſal· ſedativum 
with any of the mineral acids, but in order 
to ſucceed, it is neceſſary that the baſs of the 


mineral ſalt employed be totally ſeparated. 
N This 
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This M. Geoffroy diſcovered in the 
ceſs; for having diſſolved 4 ounces of Borax 


and 2 of green vitriol, and ſetting the matter 


to ſublime; as in the uſual way, he found no 
falt wou'd rife; he diſſolved the matter in 
the cucurbit in warm water, filtered it after, 
and ſet it a ſecond time to ſublime, but no 


ſalt wou d yet riſe; he diſſolved and filtered 


the matter a ſecond time, which having now 
depoſited its ferruginous baſts, the ſalt ſub- 
limed very readily after. This put M. Geof- 
froy upon diſcovering the exact proportion of 
Borax, neceſſary to precipitate the baſis of 
each mineral ſalt; he found that the green 


required 3 of Borax to 1 of it, the blue and 


white 3 to 2, and alum equal parts of Bo- 
rax to precipitate its baſis ; he alſo diſco- 
vered, that it was much better to employ a 


wide neck'd retort than a cucurbit, and that 


it was needleſs to diſſolve the Borax, all that 
was neceſſary was to reduce the faline maſs 
into a paſte, the acid by this means-pene- 
trates the matter ſo much the ſooner. © » 
Of all the vitriols, the blue affords more, 
the green next, and alum after, but the 
white the leaſt quantity of this volatile ſub- 


acid ſalt. The ſalt obtained from Borax and 


all mineral ſalts, is in thin, ſhining white 
plates, and perfectly of the neutral kind; 


for a ſolution of it makes no change in the 


color of a tincture of. violets, nor in a ſo- 
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lution of corroſi ve ſublimate, or mercury in 
the nitrous acid. Thrown into cold water, 
it remains on its ſurface, ſo light is it; but 
_ it diffolves intirely in warm water, and cry- 
ſtallizes into the ſame thin, ſhining plates it 
Was; the only obſervable difference is their 
being thicker and heavier. This ſalt re- 
cryſtallizing in this manner, firſt ſuggeſted to 
M. Geoffroy, that full as good might be made 
by cryſtallization as by the tedious proceſs 
of ſublimation, which he accordingly. did, 
and at the ſame time as perfect a Glauber's 
ſalt as is made in the uſual way. The pro- 
ceſs is this, he diſſolves 4 ounces of refined 
Borax in a ſufficient quantity of warm wa- 
ter, he gradually pours ten drams of highly 
concentrated oil of vitriol into the ſolution, 
and ſets it after over a gentle fire to evapo- 
rate; as ſoon as he perceives ſmall, fine, ſhin- 
ing pellicles on the ſurface of the evaporat- 
ing liquor, he lets the fire out, theſe fine 
cryſtals becoming every inſtant, both too 
large and heavy to remain ſuſpended, fall 
to the bottom of the pan in beautiful cry- 
ſtals; if the pan happens to be ſtirred, till 
thoſe cryſtals are formed, their natural, cry- 
Ralline arrangement is interrupted. The re- 

maining liquor 1s pour'd off by inclination, 
and the cryſtals. are waſhed 2 or 3 times 
with cold water, to depri ve them of any ſaline 
matter that might adhere to them, they are 
; left 
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left to drain a while, and ſet after to dry in 
the ſtove or ſun. e 
This falt made by cryſtallization is light 


like ſnow, ſoft to the touch, ſmooth on the 


tongue, lightly bitter, leaving a ſhght im- 
preſſion of acidity on the palate, differing 
from that by ſublimation in its weight only, 
owing to the water it took in its cryſtalli- 
zation, whereas what is made by ſublima- 
tion has none. By all the trials made with 
both, they do not ſeem to differ, for, 19. ex- 
poſed to the moſt intenſe heat of the ſun, it 
does not calcine, which wou'd not be the 


caſe, did it contain either Borax or Glau- 


ber's ſalt, which are known to calcine, when 


thus expoſed; whenever, it does calcine, its 


owing to neglect, in not waſhing the ad- 
hering ſaline matter, but here it is but diſ- 
ſolving and cryſtallizing it anew. The ſu- 
perabundant ſalt will remain in the water, 
while the ſedative ſalt falls to the bottom of 
the pan, and to have it quite free from any 
adhering falt; let it be waſhed 3 or 4 times 
with cold water before it 1s put up for uſe. 
29, Neither of them makes any change in 


the color of a tincture of violets, or in a 


ſolution of mercury in the nitrous acid. 
39. Both diſſolve equally in ſpirit of wine, 
and upon burning it, exhibit the ſame green 
flame. 49. When both ſalts are ſet to ſub- 
lime, the only obſervable difference is, that 
„ by 
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by ſublimation ſeemed to riſe more readily, 
and required but 6 ſublimations, and left 
but 6 grs. of a caput mort. whereas that by 
cryſtallization required 8 ſublimations, be- 
fore it wou'd part with all its volatile ſalt, 
and left after 12 grs. of a caput mort. Laſtly, 
both ſalts put on an ignited iron, they loſt 
above haif their weight, and what remained 
of both ſalts vitrified equally. 
There is this advantage in making this ſalt 
by cryſtallization, that there is as much 
made at once, with abundantly leſs trouble, 
as by ſeveral tedious ſublimations, and that 
without running any riſk of breaking the 
veſſels, which very often happens, whereby 
one's labor 1s loft; this might have its uſe 
in Voſpitals, where there is ſo great a con- 
ſumption of it. io : 
As the oil of vitriol with Borax and kelp 
makes equally as perfect a Glauber's ſalt as 
with decrepitated ſea ſalt, it is obvious the 
baſis of Borax, kelp and ſea ſalt are the ſame; 
it further appears from theſe experiments, 
that Borax contains two diſtinct ſalts, ſepa- 
rable by any of the mineral acids, the one 
volatile, which ſublimes, the other fixed, 
which forms a new concrete ſalt, a Glauber's 
ſalt with the vitriolic, a quadrangular nitre 
with the nitrous, a true marine ſalt with 
the marine acid. This volatile ſalt contains 
beſide a vitreſcible earth. For this ſalt is 
5 found 
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found to vitrify, at leaſt in part, but may 


be re-cryſtallized into the ſame ſalt it was, 
equally as borax in the ſame ſtate is *. 


of Lixivial Salts, 1728. 


Moſt chemiſts are herein agreed, that all 
lixivial ſalts are concrete or neutral ſalts de- 
compoſed in part, i. e. deprived of the great- 
eſt part of their acid by the action of 
fire. As a proof of this, thoſe lixivial ſalts 
are regenerated by adding an acid of the ſame 


* Notwithſtanding the many experiments hitherto made with 


berax by thoſe learned chemiſts, Homberg, Lemery father and ſon, 


Geoffroy and others, it muſt be confeſſed they have not been able 
to diſcover the genuine nature and compoſition of this frange 


ſalt. M. Baron has ſince their time let us more into its true na- 


ture than any of them, and by what he has already diſcovered, 
we have reaſon to expect he will leave nothing relative to its com- 
poſition unobſerved ; he has made a ſedative ſalt, with the ve- 
getable acid, which no other chemiſt before him cou'd, he has 
likewiſe demonſtrated, that this /edative ſalt actually pre- exiſted 
in the borax, united with an Alkali, the fame as the bafis of ſea- 
ſalt, conſequently that it is not owing to a combination;of the 
acid employed and the alkali in the = as Homberg and all 
other chemiſts hitherto believed; the only uſe therefore of an 
acid in making this ſalt is to diſengage this alkali, the ſedative 
ſalt, now freed from its alkali, is obtained by ſublimation os 
cryſtallization, in fine, thin cryſtals. This M. Baron has incon- 
teſtably proved, by regenerating borax on his adding the bafis 
ol ſea ſalt to this ſedative ſalt, a proof the moſt compleat that 
can be had, and which in matters of this kind, amounts to a de- 
monſtration, ſee Baron apud Macguer. It is I muſt own pretty 
odd, how that learned chemiſt, Geoffrey cou'd overlook this, 
for as the remaining liquor, after this /edative ſalt was removed, 
yielded upon evaporation a Glauber's (alt, he might well ſuſpect 
that all his vitriolic acid did, was to diſengage the alkali, leaving 
the ſedative ſalt to cryſtallize by itſelf. 
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nature of that they loſt; an inſtance of this 


we ſee in the fixing of nitre, which by the 


action of fire is deprived, like all other fixed 
alkaline ſalts, of the greateſt part of its acid, 
and thereby acquires all the properties 
of a fixed alkaline ſalt, it ferments with all 
acids, deliquiates in the air, &c. now, to 
eſtabliſh this ſalt in its former ſtate, re- 
ſtore to it as much of the acid of nitre as the 
fire deprived it of, and you will have the 
ſame concrete ſalt. regenerated, a true nitre. 

It is here ſufficiently obvious, that all the 
change the nitre ſuffered in the above pro- 


ceſs, was the loſs of its acid, and as evi- 


dently ſhews that all lixivial falts are in like 
manner, rendered fixed alkaline ſalts by 
being deprived of their acids; for theſe 
like nitre, may be eſtabliſhed in their former 
concrete ſtate, by reſtoring to them the 
ſame kind of acid the fire deprived them 


What can he more plain, or more obvious 
to our very lenſes than this manner of ac- 
counting for the production of all lixivial 
ſalts ? for the more ſimple any hypotheſis is, 


the more it ſeems to have the character 
of truth impreſſed on it; however, the great 


Stahl hath propoſed another, diametrically 
oppolite to it; in his hypotheſts, ſalts become 
alkaline by the addition of ſomething they 
had not before. All free as to the agent, 

fire, 


from the Ro YAL AcA DEM. 319 
fire, but differ in their manner of explain- 
ing how ſalts become lixivial, as much as 
the operations of addition and ſubtraction in 
arithmetic differ. Ha fill 

Stahl in his Fundamenta Chimiæ, poſitively 
affirms, that all ſalts, had by incinneration 
from plants, become alkaline, by their com- 


bination with the ſulphurious parts of the 


plants as they are burning; as a proof of 
this, he recommends to take any plant 


well dried in a ſhade, cut ſmall after, and 


to pour on it ſpirits of wine while they ex- 
tract any oil from it, or till the ſpirits come 
off as clear as when poured on; burn this 
plant after, yet it will not yield one atom 
of an alkaline ſalt.” - 

M. Stahl concludes from this experiment, 
that it is the ſulphur or oil in the plant, 
combined during the incinneration with the 
eſſential ſalt, that converts this into an al- 
kaline ſalt; for we are to take notice, that 
in this Hypotheſts, there is no decompoſition 
of the ſalt; both the acid and alkali ſtill re- 
main, and are only altered from their for- 
mer ſtate, by their combination with the oil 
of the plant, during the 1ncinneration ; for 


adds he, © if it was not this oil that wrought - 


that change, that. converted the concrete 
ſalt of this plant into an alkaline ſalt, how 


came the above plant not to yield an alka- 


line ſalt after its incinneration? all it loſt 
| g ' _ was 


iz 


7 


— 
E 8 22 — 1 — — 


320 MEDI AI Ess Avs, Gr. 


was its oil; wherefore as this plant yielded 
no alkaline ſalt, after it was depri ved of its 
oil, it is evident that it is the combination of 
this oil with the eſſential ſalt of the plant, 
in the time of incinneration, that produces 
all the alkaline falts, had from plants after 
incinneration. 

This experiment at firſt view ſeems con- 
cluſive, the more ſo as it is a matter of fact, 
that no plant, after it is depri ved of its eſſen- 
tial oil, will ever yield an alkaline ſalt by in- 
cinneration. | 

M. Bourdelin admits the fact, but at the 
ſame time contends, this oil becomes no o- 
therwiſe neceſſary for the production of al- 
kaline ſalts, than as it is the means the fire 
makes uſe of, to decompoſe the eſſential ſalt 
in the plant; this oil by its promptitude to 
take fire, aſſiſts the fire to decompoſe the 
eſſential ſalt, 7. e. to diſengage the acid 
from its alkaline, fixed baps, and as it ex- 
hales, it carries off with it the acid, leaving 
the earth and fixed ſalt in the aſhes; 

Stahl's plant therefore being deprived of 
its oil, the fire was not able to decompoſe 
the eſſential ſalt, i. e.“ ſeparate its acid from 
its alkali, ſo this eſſential ſalt remains in the 
aſhes undecompoſed, and may by elixiviati- 
on, &c. be had in its own genuine form; 


it is therefore the oil, that by means of the 
fire 
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fire decompoſes, diſunites the eſſential ſalt 


of the plant, that ſeparates its acid from its 


alkaline matrix, and exhaling with it after, 
leaves the fixed alkaline ſalt behind in the 
aſhes. | Oe | 
We have a pregnant proof of this in the 
proceſs of fixing nitre ; let nitre be kept ever 
ſo long in fuſion, it will never become fix- 
ed, or an alkaline ſalt, it would ſooner ex- 
hale in vapors, but upon adding any ph/o- 
giſton to it, the powder of charcoal Fa ex- 
ample, it is ſoon decompoſed; the fire in 
this proceſs makes uſe of the oil in the 


charcoal to diſunite the nitrous acid from 


its alkaline matrix, which acid the oil as it 
burns, carries off with it, leaving the fixed 


alkaline ſalt in the crucible; the very ſame 


thing happens upon the incinneration of 
the plant, the oil as the plant is burning, 
diſunites the acid from its fixed baſis, and 


flies off with it in vapors, leaving the fixed 


ſalt in the aſnes. A 

That the part the eſſential oil in the 
plant has, in the production of all alkaline 
ſalts, is to aſſiſt the fire to diſunite the eſ- 
ſential ſalt, to ſeparate the acid from its 
fixed matrix, and after to fly off with it, 
we have an inconteſtible proof in a curious 
experiment of M. Lemery the ſon's ; he put 
an equal quantity of co/cothar into 2 ſeparate 
crucibles, he added ſome oil to the one; 

Vor. IV. 8 s upon 


Go. of 


F 


2 


- eG * —- _ 
. F © £ 
— — . Pay ù— ——— 
* ape He; FF: 7 | by 
2 "* 8 — 8 
> 4. 2 T7, © - 


322 MreDrcat EssArs, GGG. 
upon increaſing the fire about both cruci- 
bles equally, the one with the oil in it was 
ſoon decompoſed, and depri ved of its acid 
as manifeſtly appeared by its adhering to 
the magnet ; whereas the matter in the 
other crucible required a fire of fuſion, be- 
fore it cou'd expel the acid it contained, ſo 

as to manifeſt its ferruginous nature. 

Seeing therefore the oil, added in the 
above proceſs to a ſubſtance, expoſed to the 
action of the fire, had power to detach its 
acid, tho' it had no manner of connection 
with it, and afterwards to fly off with it, 
might we not reaſonably expect, that the 
oil in the plant ſhou'd have a much greater 
power to detach the acid it is combined with, 
and carry it off after in thoſe vapors, that 
exhale in the incinneration of all plants? 
But further, the manner how all alkaline 
ſalts are regenerated, muſt overthrow this 
hypotheſts ; this is effected by adding to the 
alkaline ſalt an acid of the ſame nature of 
that the fire had deprived it off; now, in 
$ahbl's ſyſtetn, the eſſential ſalt of the plant 
is not. decompoſed, ſuffers no other. altera- 
tion, but its being joined with the oil of the 
plant, and yet he will have it an alkaline 
ie 3 335 470 lf; 

How the pouring of an acid, ſuppoſe the 
nitrous acid on /ixivium nitri, according to 
this notion of Hahl, cou'd regenerate tre, 

muſt 


* 


* 
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muſt ever a remain unintelligible 5 his nitre 


ſuffered no other change than receiving a 
portion of oil from the charcoal, which it 
had not before; the nitre remains intire, 


and yet it is become alkaline : how will ni- 


tre that remains intire, ever receive the acid 
of nitre to regenerate it? To regenerate: a 
alt that was-never decompoſed, implies a 
manifeſt contradiction ; but all this is very 
eaſily underſtood in the other ſyſtem ;. the 
alkali of nitre is a porous ſubſtance, being 
deprived of the moſt part. of its acid by 


the action of the fire, but ſtill is capable of 
becoming the ſame ſalt, upon adding the 


.acid it; lo. i 


And as to this oil, Stah/ pretends is com- 
bined with the eſſential ſalt, were there any 


of this oil, mixed with the alkali of nitre 
for example, it wou'd be found floating on 
the ſurface of the ſolution, when the nitrous 


acid had taken its place, upon the regene- 
ration of nitre ; but no ſuch oil is ever ſeen, 


and here it cannot with any color of reaſon 
be offered, that this oil exhaled during the 
operation, an oil that had reſiſted the action 
> fire, in the fixing of nitre, is not likely 
to exhale in the manner here pretended. _ 
Again, that ſomething more, happens 'to 


nitre, in the proceſs of fixing it than its 
combination with the oil in the charcoal, is 


evident by the conſiderable diminution in 
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itz weight, and it is as evident, that this 
diminution in the weight of nitre is'ow- 
ing to the awolation of its acid, which the 
phlogi/ton in the charcoal had detached and 
cäartied off with it. 

Chemiſts have always confideied all alka- 
| line falts to be the ſame, let them be = 
4 from ever ſb different ſubſtances, according] 

Wo - in all their different proceſſes they indiffe- 
rently ſubſtitute one for the other, without 
eyer perceiving any ſenſible difference; and 

to conſider the manner, how Keivial ſalts 

are made, it does not appear that there 
ſhou'd be any material difference between 
them; for the fire acts alike on all bodies 
expoſed to its action, and were we to con- 
ſüult our eyes only, or palate, we never 

| ſhou'd be able to diſcover any difference in 

the aſhes of different plants, and yet it is 
_confiſtent with both reaſon and experience, 
that there ſhould be ſome difference between 

the alkaline ſalts, had from different plants ; 
for ſome plants are known to contain a vi- 

triol, others nitre, others again a ſea falt; 

as the baſ1s of theſe ſalts is different, ſo it is 
evident that thoſe plants after their incin- 
neration, muſt yield an alkaline ſalt of quite 

a different nature; for if you pour the vi- 

. triolic acid on the alkali of the ſea ſalt for 
ecerxample, the produce will be a G/auber”'s 
1 ſalt, and not a ſea ſalt regenerated; as is 
manifeſt 
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manifeſt by the figure of the cryſtals, thoſe 
of G/auber's ſalt being quadrilateral. While 
thoſe of ſea falt are cubes ; again, if the ni- 
trous acid is poured upon the ſame baſis, 
no ſea ſalt is produced, but a nitre of a 
quadrangular figure; it is therefore ſuffici- 
ently obvious, that ſuch plants as are known 
to contain different concrete ſalts, muſt 
yield different fixed alkaline ſalts, after their 
incinneration. e e 
A chemical examen V. the ſeveral kinds of 
fleſh-meats, commonly employed to make broths. 
M. Geoffrey the younger's view in making 
thoſe analyſes was, by knowing the quantity 
of extract each kind of fleſh-meat yielded, 
to determine the quantity of nouriſhment 
each broth did contain, that the phiſician 
might be the better able to regulate the diet 
of the ſick. And tho' M. Geoffroy is entirely 
of M. Lemery's opinion, that of all aliments, 
what 1s procured from vegetables muſt be the 
fitteſt for ſick perſons, as containing leſs vo- 
latile principles, of courſe more analogous. 
to Nature at this time, yet as cuſtom has 
ordered it otherwiſe, and broths are eſteem- 
ed the moſt wholeſome, as well as the moſt 
neceſſary, in all kinds of diſorders, he judg- 
ed a proper examen of the principles, con- 
| tained in this animal food, wou'd enable the 
phiſician 


—— 


326 Mevical E884vs Or. 5 


phiſician. to order it with more prudence, 
by which means he may, on the one hand, 
avoid the danger of allowing it too freely, 
where. the oe” required a ſtrict diet, and 
on which perhaps the recovery of the pa- 
tient chiefly depended ; and on the other 
hand, not to be too ſparing of it, when the 
patient, exhauſted by long ſickneſs, requir- 
ed a fuller, diet; according to this plan, he 
analyſed all thofe different kinds of animal 
fd. generally made uſe of ; his method 
is this: He takes a certain quantity by 
weight of each, boils it after in 3 ſeveral 
waters, he evaporates thoſe broths to the 
conſiſtence of an extract; he takes ſome of 
this extract, and analyſes it, to diſcover how 
much volatile ſalt and oil it contained; he 
likewiſe dries the remaining fleſhy fibres 
in a ſtove, and analyſes them after, from a 
hint given by M. Dodart, after the late M. 
Burl that the fleſh of animals boiled 
to a gelly, and diſtilled after, yielded no leſs 
a quantity of volatile ſalt than if they had 
been diſtilled raw; the /ixivtun from the 
caput mort. gave evident ſigns of its con- 
\ taining a ſea ſalt, by its precipitating a ſo- 
Iution of mercury in the nitrous acid, but 
made no change in a ſolution of the fubli- 


mate corroſive, a proof this licivium contains 


no alkalino ſalt. 


M 
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M. Geoffrey further obſerves, that as veal 
abounds more in gummoſe parts than beef, 
and yields beſides more extract, and of a 
more ſolid conſiſtence than beef, veal-broths 


might probably be more fit nouriſhment for 
children, to lengthen and enlarge their veſ- 
ſels than beet-broths ; thoſe gummoſe parts 
in veal-juices, deſtined for the nutrition and 
growth of the animal, may be ſuppoſed to 
bring the ſame diſpoſition with them, to 
lengthen the bones, cartilages, tendons, veſ- 
ſels of the animal, who takes them for his 


food, and give all his parts the ſame firm- 


neſs they wou'd the animal they were had 
from ; upon the ſame principles thoſe ſame 


veal-broths muſt be very proper, to repair 
decayed conſtitutions, and fill up ſuch bo- 


dies, as thro' ſickneſs or other waltes, have 
been greatly emaciated. 


Mutton by thoſe analyſes is found to 
contain more nouriſhing, volatile parts'than 
either beef or veal, and leaves leſs fixed mat- 


ter after its anahſis. 


But chicken is found to yield more ex- 


tract than either beef, veal or mutton ; for 


a chicken weighing 9 92. 4 dr. yields 7 rs. 


36 gr-. of extract. 


Now, as theſe are the fleſh-meats com- 


monly employed to make broths, let us ſee, 

how much 3 pints of broth, ſuppoſed' to the 

1 allowed a ſick perſon | in 24 hours, 
altords ; 


2 * 4 * | N - Is 
4 2 =; <8 — * 5 G N _ - 
* 8 — PEST . ov 2 renee i no os ts pars —_ — 4+ 3: 222 BY = L- = / 
— 1 * 1 : n 
= a l - — 


=_ * 
— 1 * > _ Eo 
—_— — * —_— ä E- 
- = nN — 


1 * 2 = 


. . — IT .> I» b - 
DIE > my | 
5 * © „ * 2 22 1 


— 
4 * - K <4 - 


/ 


328 MZ DI AI Ess As, Orc. 


affords; thoſe broths are generally made of 
a pound of the lean of beef, a pound and 
a half of a fillet of veal, and half a capon, 
which may weigh 14 ounces, the whole 
weighing 3 pounds 6 ounces, boiled in 7 
pints of water over a ſlow fire, till reduced 
to 3 pints, which when the meat is ſuffici- 
ently boiled, is in a gelly ; this divided af- 
ter into 6 meſſes, one to. be taken every 6 
hours, will contain 2, ounces, 5 drams, 34 
| grains of extract, which being compared | 
with the whole weight of meat and bread, 
a man in health may be ſuppoſed to eat, 
in the ſame time, appears to be more than 
enough to ſupport him : how miſtaken are 
the vulgar, in imagining a ſick perſon is not 
ſufficiently nouriſhed by both! 

Hut as there are many caſes where veal, 
or chicken water only is allowed to the ſick, 
it may alſo be proper to ſee, whether even 
this veal water (as it is called) might not 
afford ſufficient nouriſhment to a ſick per- 
ſon ; to make this veal-water, a a pound of 
a fillet of veal is boiled 1n 4 pints of water, 
reduced. to the half; this is found to con- 
tain 1 bz. 1 dr. 48 grs. of extract. Chicken 
Water is made by boiling a chicken, which 
may weigh 94.02. in the like quantity of 
water; this likewiſe is found to contain 9 
ar. 36 grs. of extract; add to this, that the 
volatile. parts of thoſe light broths are, by 

boiling 
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boiling extracted, of courſe. paſs more rea- 
dily into the blood to recruit it, whereas 
thoſe contained in the fleſh itſelf, require 
too great an action of the ſtomach to digeſt | 
and extract them; beſides, thoſe light broths 
readily mix with the ptiſan, and other de- 
coctions, the ſick perſon might have occa- 
ſion to take, to cool and temperate his 
blood. 
And as we are informed, that the cople 
of Ireland ſcarce take any other nouriſhment 
in their ſeveral maladies, but two milk-whey, 
that is, whey made with ſour butter-milk, 
inftead of runnet; it may not be "improper 
to examine vhether this alſo might not af- 
ford ſufficient nouriſhment to a fick perſon : 
8 Ib. of clear runnet whey, evaporated in 
MB. almoſt to dryneſs, (whey is not to be 
thoroughly dried, the inſtant it is taken off 
the fire, it becomes moiſt), yielded 9 o. 24 
grs. of extract, which is 1 z. 1 dr. 3 grs. to 
every pound of whey. 

As fiſh are ſometimes uſed in making 
broths, M. Geoffroy has alſo analyſed ſome 
of them, to try how far the old prejudice, 
of fiſh being leſs nouriſhing than fell, was 
true: a pound of carp, c . of ſkin and 
bones, yielded 1 z. 8 grs. of extract, where- 
as a pound of beef yielded but 7 4%. 8 grs. 
of extract, but this contains 38 g,. more 
of volatile falt than that of carp. 

Vor. IV. A L.aſtly, 


'1 Ib of beef, boiled in 3 ſeveral waters yielded 


A pheaſant, fleſh and bones, wt. 2 Ib. in ſoft 
Two old partridges, wt. 1 15. 2 oz. 5 dr. in a fat oily 
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Laſtly, as bread is the ſtaff of life in all 
countries, on which + of the people live 
intirely, this is found to contain abundantly 


more nutritious parts than any fleſh-meat 


whatſoever ; for a pound of ſound bread 
yielded 5 oz. 1 ar. of extract, which proba- 
bly is what by digeſtion is ſeparated from it, 


for the nouriſhment of the body. 


M. Geoffroy purſuing the ſame inquiries 


in 1732, analyſed the ſolid parts of animals, 


their bones; he took the ſhavings of the leg 
of an ox, of harts-horns, ivory, viper-bones ; 
the reſult of all theſe analyſes is clearly ſet 
forth in the annexed tables. 5 


A table of the extras made from ſeveral binds 
of fl:ſh-meats, 


0%, dr. gr. 


O 
4} 
2 


| in Extrat, 
The fibres dried in a ſtove weighed 
1 {5 Veal, boiled in the ſame manner 
The dried fibres weighed 
1 15 Mutton, boiled in the ſame manner 
The dried fleſh weighed | 


1 
I 
VI 
[S) 


1 Þþ of Lamb yielded in foft extract, not eaſily to be 


dried 5 | I 
A Chick, fleſh and bones, wt. 9 oz. 4 dr. 48. gr. © 
The dried fleſh and bones weighed I 
An old cock, wt. 1 Ib. 2 oz. 6 dr. in ſolid 4. 
A capon, clear of fat, wt. 1 #6. 7 oz. 1 dr, 48 gr. in ſoft 
Two houſe pigeons, wt. 14. ex. in ſolid o 
2 
I 
2 
0 


A turkey, clear of fat, wt. 9 fhin an oily I 
Two calfs hearts, wt. 11 0. 4 dr. not to be dried 


E 


) 
) 
) 
% 
] 
; 
) 
0 
3 
5 


* 


"I 
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0Z. dr. gr. 

A \ calf' liver, wt. 2 i. 7 dr: of a watery Extract, 2 1 60 
Eig he calfs feet, wt. 6 15. 8 oz. ina gummy dry 8 3 27 
"The bones, cartilages, after boiling weighed 2 fb 10 o © 

Two macreuſes, wt. 2 lb. 7 e. in ſolid 2 1 50 

1 I of the ſhavings of an ox's leg, in a dry 3 3 36 

1 It of the ſhavings of harts-horns | 4 2 63 

1 Iþ of the ſhavings of ivory FRE. ks 

1 tb of carp, clear of ſkin and bones, in ſolid 135898 

4. of pike, boiled as the carp, in ſolid o5 2 24 

2 ff of frogs fleſh, thighs and legs only 15, 1-26 

A ſmall land- tortoiſe, clear of ſhell, wt. 8 oz. 8 

4 oz, of cray-hſh, waſhed and pounded 7 238 

2 0. of vipers fleſh, clear of fat, ſkin, in a mw | 
tinous, oO 1 36 
8 fþ of runnet whey, in ſoft 9 o 24 
1 Ib of ſound bread, made without barm, milk, or | 
ſalt 8 10 

4 table of the _— es of the foregoing extradts 

ud dried fibres. 

1 ay. 56 gr. of the extract of beef yielded 1 in vol. falt o 1 2 
Oil and ſpirit o © 38 
Caput mortuum o © 6 
Loſs o o 10 

Total o 1 656 

6 dr. 36 gr. of the dried libres, in vol. ſalt Q/* 8 
. o © 36 
Caput mortuum o 1 60® 

© Lols 02 12 
| — — 
Total o 6 36 

2 dr. 30 gr. of veal extract, in vol, ſalt and oil 0 1 12 
Caput mortuum GS-8. 0 
Loſs o © 18 

Total © 2 30 
* We a e always to remember that the French dram contains 72 fr. 
Tr 2 . 5 dr. 


& 


9 


38 
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Oh 3 hy og. dr. gr. 
$7 62 gr. of the dried fibres, in vol. en. +. 40%, 66 
Oil and ſpirit | | 8 1 
Caput mortuum | o 2 18 
Lofs | 5 o o 13 
0 Beg | Total o 5 62 
2 s ar. 58.gr. of mutton extract, in vol. ſalt o 1 © 
Oil and ſpirit © 1 © 
Caput mortuum 0:..0:44 
. Loſs N 
| | Total o 2 58 
5 ar. 60 gr. of the dried flefh, in * ſalt and ine- 280 
parable oil | * 0 3 12 
Spirit | | O o 24 
Caput mortuum | | 6 $0 
Loss Oo o 24 
Total N 5 60 
7 dr. 36gr. of chicken extract, in ſpirit, oil and flegen 67'S 15 
Volatile ſalt and oil o © 58 
J Caput mortuum n | 3 $© 
Low 0 16 
1 . | © Total o 7 36 
6s gr. of the ried fieſh, in ſpirit and thick a 3 34 
Voolatile ſalt 1 
Caput mortuum px: 0 
.-: Loſs o o 50 
5 Tora o 6 18 
3 Fj 9 gr. of the bones, in in ſpirit oil, vol. M @ © 9 
Caput mortuum . "op ON 
Lofs 0 0 4 
oo Total 9 3 9 


+ 
* * 
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6 02, Ar. pr. 
1 47. 5 6 gr. of the extract of a Pheaſant, in ſpirit and oil o 0 45 
Volatile ſalt 0 0 36 
Caput mortuum 0, 0 36 
Loſs 9 o 8 

„ e 56 

64r.36gr. of the dried fibres, in ſpirit, vol. falt, thick oil o 8g 10 
Caput mortuum 325 e ei 
Loſs O O14 
Total © 6 36 

1 oz. of calf*s-feet extract, in ſpitit and oil $5 | 3 5 
Volatile ſalt 1 o 2 18 
Caput mortuum 92 
Loſs o o 29 

1 0-0 


1 oz. 45 gr. of extract, from the ſhavings of an ox's 

leg, in a white volatile ſalt in ramifications 3 18 

Caput mortuum a 

Its /ixivium gave a faint appearance of its con- 
taining ſea-falt Fa | 

1 6%. 45 gr. of extract from the ſhavings of harts- 

horns, yielded in volatile ſalt in ramifications 


o 2 0 
Citron colored ſpirit and fetid oil o o 30 
Caput mortuum | o 2 36 
4 ox. of the remaining maſs after boiling, analyſed in 9 
the ſame manuer, in volatile ſalt 0 1 48, 
A lixivium of the cap. mort. weighing 3 dr. 24 gr. 1 
gave manifeſt ſigns of its containing ſea · ſalt 1 
4. 7 dr. 1 gr. of an extract from ivory, in vol. ſalt o o 48 
Spirit and thick black oil o 3 36 


The white remaining paſte afforded no volatile 
ſalt, but a citron colored oil, and a volatile 
ſpirit of a bluiſh color, making in the whole o 4 36 
A lixivium of its capt. mortuum precipitated a ſo- 
lution of corroſive ſublimate, but had no effect 
on a ſolution of mercury - 
1 dr. 56 gr. of the extract of carp, in vol. ſalt 0 4 0 
Spirit and a browniſh oil © F 0 


1 


_ 


s * 5 * a 
o 4 . * 
1 * * . * 
% 
- : . 
# * v 
— 


2 a: 


2% * 
3 
5 dr. 
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Wi N 
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* 5 mortuum 
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58 gr. of mutton extract, 


60 gr. of the dried fleſh, in vol. ſalt and inſe- w 
4 SOT a SIN. 


&* + 


JE 
Spirit 2 P „ 
Caput mortuum © 


r 5 ; o o 24 
| n Total o 5 60 


Re... 


36 gr: of chicken extract, in ſpirit, oil and fg o 415 

Volatile ſalt and oil „ ne o 0 58 

Caput mortuum | 1 * n 3 30 
© 


94 O "I 
. Are ne WS . . 8 
„ Total 7 36 
een if 3 
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48 gr. of the dried fich, in ſpirit and thiek oil o 3 34 


- Volatile ſalt wi, 1 0 
Caput mortuum u. „ 6 
8 1 9 

5 4 þ * #1; Fowl e 6 8 


3 4 gr. of the bones, in ſpirit, oil, vol. falt 0 69 
Caput mortuum | e we on 
R | 4 
* „ | ; 4 — — 
* | "oh * F 4 4 Total 9 
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TH 36gr- of the dried döres in Os; vol. alt, thick al 0 5 10 10 7 on . 5 
De mortuum POT, S nee 
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1 oz. of calf*s-feet | extract, in ſpitit and oil _ „„ 5 IJ 


Volatile ſalt 


Caput mortuum. 
Loſs 


1 0%. 45 gr. of catralt, / EE) the ſhavings af „ 


leg, in a white volatile ſalt in ramifications, 3 8 15 
« o : , = 


Caput mortuum 
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taining ſea · ſalt n 1 


1.02. 45 gr. of extract from the ſhavings of harts- . Wo $ 4 : 


horns, yielded in volatile ſalt. in ramifications © o 
Citron colored ſpirit and fetid oi! 38 
Caput mortuum | 0 
4 0x, of the remaining maſs after boiling ated in 

the ſame manuer, in volatile fal 


A lixivium of the cap. mort. weighing 3 dr. 24 1 1 vs 1 


gave manifeſt ſigns of its containing ſea- | 
4 02. 7 dr. 1 gr. of an extract from i ivory, i in on falt o ©; 
Spirit and thick black oil o 3 
The white remaining paſte afforded no volatile 
falt, but a citron colored oil, and a volatile 
ſpirit of a bluiſh color, making 3 in the whole 0, 4 3", 
A lixivium of its capt. mortuum precipitated a 'fo- © 
lution of corroſive ens, but had no effect K 
on a ſolution of mercury - 7 71 3:4 00G 
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1, 55. Me»icar Ex5avs," G. 
w_ ce mortuum weighed e 20 
105 . 
* A liivium of its cap. mort. gave the uſual figns 
vl its containing ſea ſalt by precipitating a. 
ſolution of mercury 

* I ur. of the dried fleſh, in vol. ſalt in ramifications | © 1 36 
I Spirit and oil | | e 
_ Caput mortuum” PR caring 28 TT IN 

17 Its lixivium produced a white vrecipicatdi in a 
folution of corroſive ſublimate, but did not 


0 
. 
0,0 


an ſolution of mercury | 
3 Ef 2 dr. 24 gr. of the extract of pike, in ſpirit and PY o o 46 
x Vol. ſalt of an urinous imell » © © 30 
1 Caput mor tu um | | 83 co” o 1 11 
4 | Its /ixivium produced a white precipitation in a | 
"8 | ſolution of mercury; but made no alteration 
_ in that of corroſive ſublimate 
= 4 4+. 59 gr. of the dried fibres, in ſpirit el 0 2 36 
8 Volatile urinous ſalt 0 © 16 
LE. A Tixivium from its cap. mort. which weighed 1 dr. 
AM 50 gr. produced firſt a white, then a yellow- 
. ich precipitation in à ſolution of mercury, 
| And a white in corroſive ſublimate. * | 
3 'S 4.5 56 gr. of extract from frog's fleſh, in vol. ſalt o © 56 
the | Vol. ſpirit and oil, ſomewhat thick o o 48 
| Caput mortuum - e P00" YG 
Its lixivium produced a white precipitation of cor- 
rioſive ſublimate, but did not affect a ſolution 
| Mg of mercury, 
3 65 ar. 36 gre of their dried fibres, i in vol. ſalt i in rami- 
5 | hcations 0 | 
* pfpirit and oil of a deep yellow color o 3 © 
| ; * Caput mortuum 1 
4 4 Its lixivium — only a ne precipitation 
| of corroſive ſublimate, but did not dilturd a a 
5 ſolution of mercury. 
2 &r. 6 gr. of extract from a land-tbreoiſe, yielded in 
X \ Volatile ſpirit and rb oil o o 54 
hk Caput mortuum = : O 2 24 
5 Its /ixivium wou'd not erden a ſolotion oe. ©: 
1 corroſive ſublimate, but did that of Mercury. wo 
MN 6 dr. 3 . in, ſpirit and or” 020 
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* en 0%q. dr, dr. 1 
Vol. ſalt in ee F | 
Caput mortuum © : 4-0} 4,06 3 46 | if 
Its Iixivium produced the be precipitation with * te 
the former = 
2 dr. 33 gr. of cray-fiſh extract, in ſpirit, oil! 0 1 20 
I ̃ be vol. falt cou'd not be collected, it was ſo little, 2 
Caput mortuum 0 


Its lixivium produced at firſt, a white precipitation 
in a ſolution of mercury, but after it became 
of a grayiſh black color, but did not diſturb | 


N that of corroſive ſublimate. 
6 dr. 39 gr. of their fibres, in ſpirit and oil 0 2 4 
| Vol. ſalt in ramifications Fs 0 © 20 
Caput nortuum © 1 © 


Its /ixivium produced a yellowiſh white precipita- > 
tion in a ſolution of mercury, but made no (gee 
alteration in that of corrofive ſublimate 

1 dr. 36.gr. of extract of vipers, in ſpirit, oil, vol. ſalt o o 54 
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Caput mormum 5 9 0 54 4 
Its lixivium gave all ire ſigns of its containing =" 
ſea ſalt Wb 
3 dr. 66 gr. of the dried fibres and bones yielded il 
in ſpirit, oil and vol. ammoniacal falt ®* © 1 54 


> 


The caput mortuum, weighed 2 dr. 6 gr. Its lixi- 
vium produced a white precipitation in a ſo- 

lution of mercury | b 
9 oz. 24 gr. of extract of hey in an acid citron co- 
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® 2 oz. Se dried bones having produced 82 gr. of vol. falt in a dry | 
form, amply judifies the ancients in ordering the . boiling of vipers to draw . 
out their principles in the Trechiſi pro Therraca. , Beſidee, "the bones rendered 
_ friable by boiling, furniſh a ſubſtance like prepared hartihora, and by their 
ao coqzein 1 near as much volatile ſalt as bartſhor a. 


lored ſpirit and pretty thick oil 4 6 36 15 
The Caput mortuum weighed 3 dr. 6 gr. which | þ 
| " expoſed to the air, deliquiated, and yielded, 7 
after cubic Cryſſals. 1 

It is here pretty remarkable that the firſt animal * lk 

juice, ſuch is milk, ſhou'd contain ſea - ſalt. | i 

6 r. of the extract of bread, an acid _ colored ü | 

ſpirit and fetid oil G- 3 0 1 

The lixivium of the caput mort. which hos: Rea". "0 

4 Weighed 2 ar. produced a pe ee | 3 

- 3 


in 
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in a ſolution of mercury, which indicates its 

containing a pittance of an ammoniacal or 

urinous ſalt. The dried paſte treated in the 
ſame manner yield the tame principles. 


Theſe analyſes furniſh us with ſome cu- 


{ 


rious obſervations. 1®. It appears that the 


more ſolid parts of animals, their bones, 


upon boiling in water yield their principles 


and volatile ſalts both ſooner, and in a greater 
quantity than their fleth : For 6 ars. 36 gr. 


of dry fibres, that remained of 4 oz. of fleſh, 
yielded 3 drs. of volatile ſalt and oil, where- 
as 4 0z, of the dried maſs left after the bones, 


yielded 3 + drs. of ſpirit with a very little 
tetid oil, and ſo little volatile ſalt, that it 


cou'd not be weighed. 2. That tho' the 


fleſh had depoſited, as one might reaſonably 


expect, all its principles in the water, yet 
the remaining dried fibres yielded a conſi- 


derable quantity of volatile falt. 30. Harts- 
horns by their analyſts approach nearer to 
fleſh than'to bones, for at firſt they are but 


a fleſhy ſubſtance; as may be ſeen in the 
ſmall ſprouting horns of the deer ; beſides, 
harts horns yield an urinous ſalt, which 
bones ſcarce ever do. 49. Ivory reſembles 
bones pretty much, and like them conſiſts 
of lamiiæ, for if ſawed into thin circles, boil- 
ed after in water, theſe /amine are eaſily ſe- 
parated; beſides, ivory by its analyſis. yields 
the ſame principles, and a greater quantity 


of extract than bones, but leſs volatile ſalt, 
|  ow1ng, 


from the Ro YAL AcA DEM V. 337 
owing probably to the long traject from thoſe 
exceſſi ve hot countries, by which its volatile 
falts' are diſſipated before it comes to us. 
59. It is likewiſe evident, that the younger 
the animals, his bones approach the nearer 
to the nature of fleſh. 3 ars. 9 g. of the 
dried bones of à chicken yielded 35 ge,. 
of an urinous or ammoniacal ſalt, whereas 
the extract from the broth required the 
ſtrongeſt fire to raiſe its volatile ſalt, not 
in ramifications, but in flat cryſtals, for the 
moſt part like parallelopipedons, whereas 
what is obtained from the dried fibres is in 
beautiful ramifications, and under a drier 
form. Laſtly the lixivium made from the 
caput mortuum of moſt of thoſe analyſes gave 
manifeſt ſigns of its containing ſalt, by pre- 
cipitating a ſolution of mercury in the nitrous 
acid, and very often in fair cubic cryſtals. ' 


Of the compoſition of the Sal-rupellenſe. 1731. 


M. Seignette, an apothecary at Rochelle, 
happened to diſcover a method of rendering 
the cryſtals of tartar ſoluble, to which he 
gave the name of ſal-polychreſt, which ſoon 
acquired ſo great a reputation as to be the 
only ſalt in faſhion; for medicines are known 
to have their modes, and often thro' whim 
to be laid afide and forgot, if ſome luck 
chance or caprice does not bring them into 
faſhion again. The famous Carthiſian powder, 

Vol. IV. U u among 
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338 .Msgpicar Essars, G. 
among many other good medicines, has ex- 
perienced this whim of faſbion; but Seig- 
nette's ſalt is an exception to this caprice o 
the public, the more it was uſed, the great- 


er reputation it acquired, ſo as at preſent to 
be. employed in moſt parts of Lurope, an 


evident proc of the real merit of the medi- 


cine. 


This univerſal great e for this ſalt 
excited ſeveral chemiſts to diſcover- its com- 


given, but to little purpoſe ; the author 


ad the pleaſure: during his life, to find it 
remained a profound ſecret, and as ſuch 
tranſmitted it to his heirs. M. Boulduc among 


8 the reſt piqued himſelf to diſcover its com- 
poſition 1e accordingly put ſome of it, 
fiſt on a live coal, the vapor it exhaled, 


readily betrayed its containing tartar, or 
creme of tartar; the coal it left made the 
ſame impreſſion on the tongue as all our 


fixed lixivial ſalts do; from hence he con- 


jectured that this famous ſalt muſt be a 
Kind of a tartar ſoluble, but to be convinced 
of this, he put 2 ounces of this ſalt into a 
retort, from Which he had a clear limpid 
Tiquor, with a black oil floating on the top 
'of it, both which manifeſted their. being the 


„* 


arit and empyreumatic oil of tartar : M. 


| . diſtilled in the ſame manner 2 ounces 


of tartar, which yielded himorartly, the ſame 
kind of ſpirit and oil. 


WT Tho- 


— 


lies are the ſame; ſo one may 
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Tho M. Boulduc by this ſingle experimenk 
was certain that this ſalt was no more than 
a tartar ſoluble, yet as it differed in many 
things from the tartar/ſoluble of the ſhops, 
made with the cryſtals and falt of tartar, 
the difficulty was to diſcover, what alkali 
the author employed, to render thoſe eryſ- 
tals ſoluble; and here M. Boulduc confefles, 
he probably wou'd remain in the dark, as 
well as thoſe, who had before him attempt- 
ed the ſame thing, were it not for a hint 
he got from M. Groſs, a great chemiſt and an 
acquaintance of his, who had been long em- 

ployed in making experiments with Kelp; - 

M. Bonlduc no ſooner tried this ſalt with his 
cryſtals than' he preſently diſcovered, that 

the alkali Seignette employed, was that of 

kelp, of which he had good plenty at No- ' 
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chelle, where he lived. Seignetie might with- | 1 
out any deſign, employ this alkali, to ren- 1 
der the cryſtals of tartar ſoluble, as moſt | 1 
chemiſts are of opinion that all fixed alka- # 


be indiffer- 
ently ſubſtituted for the other. 8 

At the time M. Boulduc had been em- 
ployed in diſcovering the compoſition of 
Seignette's ſalt, M. Geoffroy the younger was 
likewiſe employed in ſearch of the ſame 
thing, and without their ever communicat- 
ing their deſigns to each other, happened 
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about the ſame time to diſcover its compo- 
ſition. tn, | 

To make S eignette'; 8 fal-polychreſt, get the 
beſt Alicant kelp you can, make with it a 
Rrong [ixivium, filter it after; pour on 
this /ixivium the cryſtals of tartar in pow- 
der to perfect ſaturation, filter the ſolution, 
to ſeparate a kind of grayiſn, light earth that 
precipitates during the conflict, evaporate 
the  folution according to the uſual way, 
you will find fine tranſparent . cryſtals, ex- 
actly like thoſe of Seignette's ſalt. 

It is difficult to give the juſt proportion 
of the lixivium to the cryſtals, ſome kelp 
being better calcined than others; but the 
ſureſt method is to give it to full ſaturation. 

M. Boulduc found that a /ixivium of 6 tb. 
af-Kat wou'd generally diſſolve 2 h. 4 0z. of 
, cryftals of tartar, and when the Kali is richly 

impregnated with alt, a like lixivium of 6 lb. 
Will diſſolve an equal weight of the cryſtals 
or creme of tartar, ſo great difference is there 
to be found in this alkaline falt, owing no 
doubt to its heing more or leſs calcined, of 
courſe more or leſs. impregnated with ſalt. 
If there cou'd remain any doubt of the 
| conformity, of this ſalt, with that of Jdeig- 

nelte s, the following experiment muſt ne- 
ceſſarily remove it: diſſolve equal quanti- 
ties of both ſalts ſeparately in warm water, 
pour into each ſolution the oil of vitriol to 


Full 
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full ſaturation; when the operation is over, 
a ſaline concretion is found i in the bottom 
of the veſſel, which is found to be a true 
creme of tartar regenerated. In this opera- 
tion, the oil of vitriol attracts the alkali in 
the ſalt, and with it forms a Glauber's ſalt, 

in the ſame manner as if the ſame oil had 
been poured on the lixivium of Kelp; the 
Sal polichreſt de Seignette therefore is no 
more than a creme of tartar rendered ſoluble, 
by the alkaline ſalt of Kelp. 

By the compoſition of this ſalt we might 
learn its virtues, as it is a neutral ſalt, ea- 
ſily foluble in any liquid, it muſt be atte- 
nuating, aperient, reſolvent and penetrating ; 
given to the quantity of an ounce, it is 
gently purgative, and often given with mi- 
neral waters to aſſiſt their operation, in 
which caſe it ſeems to be much preferable 
to the Sal Catharticum amarum, or any other 
neutral ſalt in all intentions, where ſuch 
ſalts are uſed. 


To render Tartar ſoluble, 1732 * 1733. 


Tartar, or what is pretty much the ſame, 

cryſtals of tartar, a falt ſo much in uſe, 
— indiſſoluble in our juices (nothing leſs 
than boiling water can keep it diſſolved), 
has induced chemiſts to render it ſoluble, 
but till very lately they did not apprehend 
it cou d be rendered ſoluble ſo well by any 
| alkali, 
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alkali, as by its own, ſo the tartar ſoluble 
of the ſhops, made with thoſe cryſtals and 


falt of tartar was all that was known, till 


1728, M. le kevre firſt propoſed a method 
of rendering it ſoluble with borax . 

M. Bor luuc in his inquiries into the com- 
poſition of Seiglette's ſalt, has diſcovered, 
that it was no more than a tartar, rendered 
ſoluble by the alkali of Xe/p ; here then are 
three different alkalie's, capable of rendering 
tartar ſoluble, and probably there are many 
more ſuch alkalie's capable of rendering it 
ſoluble. 8 
Meſſrs. du Hamel and Groſſe happened to 
be employed pretty much in the ſame man- 
ner as Meſſrs. Boulduc, and © Geoffrey were in 
the purſuit of the ſame thing, ;. e. without 
the knowledge of each other. M. du Hamel 
wanted to purify tartar as they do at Mont- 
Pelier. M. Groſſe wanted to diſcover all ſuch 
earths or ſalts as were capable of rendering 
tartar ſoluble; but when it was known that 
both were employed in the ſame purſuit, 
they ever after acted in concert. After they 
had mixed ſeveral things with tartar, they 
at laſt diſcovered this touch-/tone, which ſoon 
after led them to what they wanted, to ren- 
der tartar ſoluble. 

They conſidered tartar as the eſſential 
ſalt of wine; they alſo conſidered that the 
acid of tartar, and that of vinegar was the 


See before page 9 | ſame, 
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ſame, it neceſſarily followed that ſuch 
earths or ſalts as are ſoluble in vinegar, will 
be ſo with tartar, or in other words, will 
render tartar ſoluble, and this they found 
to be true in fact: thoſe gentlemen further 
diſcovered that ſuch. earths as were indiſſo- 
luble in vinegar, wou'd ſtill purify tartar, 
undoubtedly by abſorbing its coarſer. oil. 


By the above te/?, the earth about Roan, 


which ſugar-boilers uſe, the earth they uſe 


at Montpellier to purify tartar, the earth of — 


Tripoli, Gypſum or plaſter of Paris, Crayons, 
bo}, terra Sigillata, Creta Britannica, fullers 
earth, wou'd not diſſolve in vinegar, while 


ume, chalk, oyſter ſhells, calcined and not 


caleined (with this difference, that it diſ- 


ſol ved more of the calcined), diſſolved re- 


dily in vinegar; accordingly all thoſe ren- 
dered tartar ſoluble as well as pot-aſhes, crabs 
eyes, and every other earth ſoluble in vi- 
negag. 


It is obſervable that ſeveral of thoſe earths 


which rendered tartar ſoluble; do not de- 
compoſe the tartar, or ſeparate its acid from 
its fixed alkaline baſe, but by infinuating 
themſelves between the. integral component 
parts of the cryſtals, they render thoſe cry- 


ſtals more acceſſible to the water; thoſe 
earths therefore are not intimately united 


with this tartar ſoluble ; for by pouring any 
mineral acid upon a ſolution of this tartar 
| ſoluble, 
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ſoluble, the acid inſtantly attracts this e 
line earth; the cryſtals of tartar now ſepa- 
rated from this earth, precipitate to the 
bottom of the veſſel in their genuine cry- 
ſtalline form; even the vegetable acid will 
produce the ſame effect. 

This ſufficiently evinces that thoſe cryſtals 
in the tartar ſoluble were no way decompo- 
ſed, they only abſorbed ſo much of this 
earth as was neceflary to render them ſolu- 
ble, which they as readily parted with to 
the firſt acid preſented to them. 

From thoſe experiments it is evident that 
not only alkahne ſalts, ſuch as ſalt of tartar, 
kelp, Borax, but alfo alkaline earths of the 
mineral kingdom, ſuch as lime, chalk; &c. 
alkaline ſubſtances of the animal kingdom, 
as oyſter ſhells, calcined, and not calcined, 
burnt harts horns, &c. and vegetable alka- 
line earths, ſuch as the Cimeres Clavellati, firſt 
deprived of all their fixed ſalts by ſeveral 
lotions in warm water, will render cryſtals 
of tartar ſoluble. By the ſame experiments 
it appears thoſe tartar ſolubles may be re- 
generated by pouring the vitriolic, nitrous, or 
marine acid on any of their ſolutions ; theſe 
being much ſtronger than the vegetable acid 

in the tartar ſoluble, ſeize the alkali, that 
rendered the cryſtals foluble, whereupon 
thoſe cryſtals fall to the bottom of the veſ- 
ſel, * if not ſpeedily ſeparated from the 
acids, 


% -- 
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acids, theſe will decompoſe the cryſtals, and 
with them form quite another ſalt, as either 
this or the other mineral acid had been em- 
ployed; and what 1s ſtill more extraordinary, 
even the acid of vinegar will regenerate thoſe 
cryſtals in the tartar ſoluble, excepting that 
made with Borax, as appears by the follow- 
ing experiments. F 

Mleſſieurs Groſſe and du Hamel made ſolu- 
tions of tartar, rendered ſoluble by Borax, 
Kelp, ſalt of tartar, calcined oyſter-ſhell-pow- 
der, chalk, and C:neres loti. Thoſe different 
ſolutions they put into ſeparate glaſſes, and 
at different times poured the acid of vinegar 
into each of them, upon which a fermen- 
tation: more or leſs ſenſible enſued, as alfo a 
precipitation more or leſs ſudden, in every 
one of the glaſſes, except that with Borax. 
This precipitate was a regenerated creme of 
tartar ; the remaining liquor , was very acid, 
which induced them to evaporate it, to ſee 
what ſort of falt it contained; they found 
ſome irregular extremely acid cryſtals, ſoluble 


in water, a true tartar ſoluble, become more 


acid than it naturally is, owing to the acid 

of vinegar that was here added to it. 
But to account how this acid, which is 

the ſame with that in the tartar ſoluble, 


cou'd here precipitate the cryſtals of tartar, 


we muſt conſider that the acid in the-tartar 
ſoluble, has beſides its own alkaline baſis, an 
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additional one, the alkaline ſalt that render- 
ed it ſoluble; ſo when the acid of vinegar 
is poured upon a ſolution of this tartar ſolu- 
ble, it ſeizes the adventitious alkaline ſalt 
only; by this means this cryſtals of tartar, 
being deprived by the acid of vinegar of 
the alkaline ſalt that rendered them ſoluble, 
they preſently retarn to their natural cry- 
ſtalline form, i. e. become true cryſtals of 
tartar. 

This 1s Gets illuſtrated by what we 
know happens, upon pouring the ſame acid 
of vinegar on a ſolution of hepar ſulphuris. 
This acid ſeizes the alkali joined to the ſul- 
phur ; the ſulphur is precipitated in much 
the "2 manner, the cryſtals of tartar were 
precipitated 1 in the above experiments. 

As all the tartar ſolubles do not, with 
the ſame facility, quit this adventitious al- 
kaline ſalt, upon the pouring of the acid of 
vinegar on their ſolution, ſo we ſhall here 
range them, according to the order in which 
they are precipitated, and become regenerated 
a" of tartar. 


. Tartar ſoluble made with Cizeres loti, 
bre the readieſt of all. 
290. That made with chalk. 


ze That made with uncalcined oyſter⸗ 
melb ponder. 


45. That made with lime. 


$9. That 
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5. That made with calcined oyſter-ſhell- 
powder. | 

69. That made with ſalt of tartar. © 

7. That made by kelp. :- | 

89. And laſtly, that made with 3 
will not precipitate upon, Pn the acid 
of vinegar on its ſolution. 

This viſible difference between theſe'ſe- 
veral tartar ſolubles is owing to the leſſer or 
greater attraction between the ſeveral alka- 
line ſubſtances employed, and the acid in the 
creme of tartar, or to what may amount to 
the ſame thing, to the different alkalicity 
of the ſeveral ſubſtances nde to render 
tartar ſoluble. 

What is further obſeryable in all thoſe 
tartar-ſolubles is, that tartar rendered ſolu- 

ble with cineres loti, chalk and lime, will 
diſſolve with very little moiſture ; that made 
with calcined oyſter-ſhell-powder and falt 
of tartar will diſſolve with the moiſture of 
the air; but that made with Kelp and Bor ax 
wou'd ſooner calcine than liquifyr, when 
expoſed to the air. 

Probably the reaſon is this: Such tartar- 
ſolubles as deliquiate in the air, might have 
too great a proportion of an alkaline falt 
to the acid they contain; this ſuperabun- 
dant alkaline ſalt attracts the moiſture of the 
air, and by that means the ſalt is diſſolved. 
Something like this is obſerved in G/auber's 
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ſalt and vitriolated tartar, when 5 acid 
predominates; they like the above tartar- 
ſolubles, deliquiate in the air. | 


To extract Mercury out of Lead, 1733. 


Thoſe converſant in Metallurgy know, 
that lead ore has often joined with it ſeveral 
other metals, as zinc, antimony, filver, gold, 
and copper; and ſome are of opinion it 
often has mercury joined with it. M. Grof-'s 
view in all the experiments he made with 
lead was to diſcover; whether it had not 
mercury joined with it; he therefore took 

8 dunces of the nitrous acid and as much 
water, to weaken it, he put into it 4 ounces 
of the glaziers thin grooved plates; to for- 
ward the ſolution, he placed the matraſs in a 

- ſand heat; he obſerved that in proportion 

as the lead was diffolved, a greyiſh powder 
precipitated, which when rubbed on gold, 
or .copper, turned them white, and that 
ſome globules of mercury appeared mixed 
With it. 

M. Boerhave the year following 1734, poſ- 

ſitively aflerts, that in all the tryals he had 

made with either pewter or lead, he never 

cou 'd extract mercury from them; how con- 

fidently ſo ever authors have aſſerted the 
contrary. . 

' Theſe are fiat contradictions, Time only, and 


further experiments can determine 011 which fide 
the truth is, 4 * Of 


— 
* 
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Of emetic.tartar, and kermes mineral. 1734. 


Theſe preparations of antimony, being 
powerful medicines, wou'd be of more ge- 
neral uſe, were they equally prepared by 
the Chemiſt, but as that is not the caſe, as 
each artiſt has his peculiar manner of com- 
pounding and preparing thoſe medicines, it 
therefore greatly behoveth the preſcriber to 
know exactly the 3 of reguline parts, 
contained in a 3 doſe of each of thoſe 
preparations. For it is well known that the 
emetic tartar of one thop will be full ſtrong 
at 3 grains, while that of other ſhops will 
require 6 or 7 grains to have the ſame effect. 

t is exactly the ſame with regard to the 
kermes mineral, that of ſome ſhops will 
ſcarce excite awauſea given to 3 or 4 grains, 

while that of another ſhop ſhall vomit at a a 
grain, or a grain and a half, without any 
viſible reaſon for thoſe different effeQs. 
Nov, antimony itſelf, in powder, is nei- 
the remetic nor purgati ve; it conſiſts of the 
vitriolic acid, a bitumen or mineral oil and 
a metallic, vitreſible earth, as its analyſts 
clearly evinces. It is this vitreſcible earth 
that 1s emetic in antimony, but while this 
mineral is in its natural ſtate, this metallic 
earth is fo enveloped, and as it were cruſted 
over with the bitumen, that its action on the 
ſtomach is prevented; but when this Htumen 
ES. 
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is in the whole, or in part ſeparated from 
this metallic earth, it becomes then more 


or leſs emetic, as we ſee in both the Kermes 
and the vitrum antimonii, the laſt, by being 


totally depri ved of its bitumen, is powerfully 
emetic ; the kermes, by ſtill retaining ſome 
of this bitumen, i8 only leſs ſo. 

As therefore it is of ſome importance to 
the public, to know exactly the ſtrength of 
thoſe powerful medicines, ſo M. Geoffroy 
has here endeavored to diſcover this mat- 
ter. He got a certain quantity of thoſe 


medicines, as made in 12 different ſhops in 


Paris, The method he took to diſcover 
how much reguline parts, each given 


quantity of thoſe medicines contained, or 


rather ſhou'd contain, to be ſafely taken, 
was by re/zſſ:tation, He toak an ounce of 
cach, and with as much more of the black 
fluxin powder (two parts of red tartar and 
one of nitre calcined together), put it into 
different crucibles, placed in a fuſory fire. 

When the matter appeared in fuſion, like oil 
in the bottom of the crucible, he let the 


fire out. Upon breaking the crucibles, he 


finds his regulus reſuſcitated. | 

By this method he diſcovered that the 
weakeſt emetic tartar yielded from 30 grains 
to a dram 18 grs of reguline parts to an 
ounce ; that an emetic tartar of a middle 


of 
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of all, 2 drs 10 grs of reguline parts to an 


ounce of emetic tartar. 


By this experiment an emetic tartar, which | 


contains but 32 grains of reguline parts to 
an ounce, will contain but 4 grains to a 


dram, of courſe but * of a grain of regu- 


line parts to a grain of the emetic tartar 
this emetic | tartar will therefore be too 
weak. 

An emetic tartar that contains 2 drs of 
reguline parts to an ounce, will contain 18 
grains to a dram, which is 2 of a grain of 
reguline parts to a grain of the emetic tar- 
tar; this is as much too ſtrong as the former 
was too weak; therefore it wou'd be too 
violent even at-one grain, but that emetic 
tartar which contains 1 + dram of reguline 
parts to an ounce, will contain 13 4 grains 


to a dram, which is i of a grain of reguline 


parts to a grain of the emetic tartar; this 
will work ſufficiently and ſafely at 2 or 3 


grains; this doſe contains 4 of a grain of. 


reguline parts. : 
There is the ſame difference 1 in 1 the prepa- 


ration of the kermes mineral, as in that of 


emetic tartar, conſequently one kermes may 


contain more reguline parts than another, 
which muſt ever render its effects uncertain 


(it will vomit ſome, purge others, and ſweat a 


third); but to have a kermes to act only as 
a powerful deobſtruent, and not to excite 
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even a nauſea, purify the common kermes of 
the ſhops . For this purpoſe, put a dram of 
this kermes into a large matraſs with 4 4 bb. 
of water, and 2 2 drams of fixed nitre, , 
which to have in a dry form, ſhou'd be well 
purified by diſſolution, filtration and exſicca- 
tion, boil them after, the coarſer reguline 
parts will precipitate, pour off the liquor, 
and when it is cold, you will have a fine 
kermes, of a brilliant red color, and by much, 
more certain in its effects than the firſt ; for 
this terme never becomes emetic, except 
| thro' ſome accident, as by injudiciouſly 
mixing it with vegetable acids; its true 
there is a loſs of one half of the kermes 
employed; 4 very inſignificant conſideration, 
when a medicine of ſo great importance is ren- 
dered thereby more effettual and certain in its 
operations, 
Tho' by the above proceſs kermes mineral 
might, and is rendered a ſafe and powerful 
deobſtruent, yet as it 1s ſeldom to be found 
prepared in that manner, M. Geeffroy aſſures 
us we may, in all confidence, employ anti- 
mony in ſubſtance, prepared after his man- 
ner, which he affirms will be found poſ- 
ſeſſed of all the virtues of the kermes, and 
exempt from its inconveniencies; he pre- 
pares it thus: He takes a pound of - 
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beft Hungarian antimony, has it powdered 
and ſifted thro' a fine lawn five, and por- 
phorized after on the flag with a little wa- 
ter only, till it is reduced to an impalpable 
powder, as he judges by putting ſome of it 
under his teeth ; he puts this powder mto 
a bowl of water, ſtirring it with a wooden 
Jpatula ; and when it had ſtood for 15 ſe- 
conds, the water is then poured off by in- 
clination on one or more filters; the pow- 
der left on the filter is dried after in a ſtove, 
and ground again with ſugar-candy well 
dried, in the proportion of one dram to 
every ounce of the prepared antimony; they 
ſhou'd be ground together as long as any 
brilliant particles are diſcernable upon ex- 
poſing it to ſun; if none appear, it 1s then 
Prepared. 

This ſimple preparation of antimony has 
been long famed for all diforders of the 
lungs, a potent deobſtruent in the aſthma 
and other diſorders. 3 | 

Kunckel being greatly afflicted with the 
rhumatiſm, conſulted Senertus the younger 
in 1674, by whoſe advice he took this pow- 
der for a month, and was cured. The ſame 
Funckel was ſorely afflicted with the gout 
in 1679, he had recourſe to the ſame pre- 
pared antimony, had it made up into Je- 
zenges with ſugar of roſes, and was cured ; 
theſe are to this day known in many towns 
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in Germany, by the name of Kunc kel lo 
Ze Ne. | | Fg 

M. Geoffroy from his own experience aſ- 
ſures us, that it is a ſovereign medicine in 
the rickets, and all glandular infarctions ; - 
it is as efficacious in expelling worms, and 
has been found ſerviceable in the fluoralbus, 
after the vniverſalia had preceded. It is, 
however, prudent to begin with a ſmall doſe, 
a grain cc two, and increaſe it gradually to 
8 or 10 ga day; tho' this preparation of 
antimony is no way emetic, yet it may not 

be improper to grind up with each doſe 3 
or 4 grains of ſome of the te/tacea, as crabs- 
eyes, and at the ſame time to forbid the 
uſe of ſharp acid wines, or acid vegetable 
herbs in their ſoups, ſuch as ſorrel, Sc. 

It follows from what we have here ſaid 
that this kermes is no more than a hepar ſul- 
phuris, wherein the reguline-parts are highly 
attenuated, and for that reaſon the kermes 
is leſs, emetic than emetic-tartar ; 29. That 
by purifying Lernen as before directed, it 
might be depri ved of its emetic quality, and 
rendered deobſtruent only; laſtly, that we 
may to very good purpoſe, ſubſtitute in its 
place antimony prepared as before direct- 
941 | . ee e 

M. Geoffroy making further experiments 
with &ermes in 1735, has 19. Shewed that 
antimony may, by reiterated ebullitions, 

A | 2 185 
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be totally converted into a kermes, all to a 


few coarſe, earthy parts; 2“. That kermes 
might be made by fuſion equally as good as 
what is made by ebullition. Laſtly, that a 
magiſtery of antimony, made with 29a rc- 
gia, may in many caſes, eſpecially in hoſ- 
pitals, and for the poor, be ſubſtituted in 


the place of either, or its other more operoſe 


preparations. 

M. Geoffroy had the patience to repeat 
thoſe ebullitions 78 times, with the ſame 
alkaline liquor, adding each time filtered 
rain-water only, to ſupply the place of what 
had exhaled, and taking care to remove the 
ſlimy reſidence, left after each ebullition 
on the filter, oz. he took the 5 /b. of anti- 


mony and lixivium nitri, which had been 


uſed before for ſix ebullitions, and now 
weighed 2 | 13 oz. and without any other 
addition, but fliltered rain water, he made 
30 ebullitions, which yielded 7 oz. of 
as fine Kermes as the firſt {ix ebullitions did; 
and here obſerving, that the liquor acted as 
ſtrongly on the reguline parts as at firſt, he 
made 20 ebullitions more, which produced 
him 5 oz. 1 4 drams of Kermes, and by 10 e- 
bullitions more he obtained 4 92. 1 dram 
of the ſame Kermes, ſo that the ſecond 30 
ebullitions afforded 2 62. 5 drs more of 
Kermes than the firſt 30, owing probably to 
the coarſer ſulphurious parts being, by re- 
Yy 2 | iterated 
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iterated ebullitions abraded, the reguline 


Parts became more ape to the action of 
the menſtruum. 


The ſlimy reſidence that after l | 


| lition remained on the filter, and which he 


each time carefully put by, now weighed 
3 oz. thoſe he boiled 12 times in the — 
n liquor ; he had 2 0z. 3 + drams of 
as good Kermes as any he had before, fo 
that the 5 i of antimony by 48 ebullitions 
yielded 1 & 4 02. 3 drs. 24 grs. of Kermes, 


and probably by continuing the ebullitions, 


j 


the whole of the antimpny employed, _— 
be converted into Kermes. 

We muſt not think that all this Kermes is 
made up of reguline parts, it is rather a 
compoſition of the alkaline ſalt employed, 
together with the ſulphur and reguline parts 
of the antimony. M. Geoffroy has been able 
to aſcertain thoſe different proportions by the 
following experiment. 

He took 24 grs of the pureſt filings of 
Neel, had them ground after on the flag, 
and mixed with them a dram of Kermes. 
He fluxed this mixture, as in the uſual way 
of making a regulus of antimony; during 
this operation there ſublimed, round the 
edges of the crucible, fine, white flowers. 
The operation over, he ſeparated the ſcoric 
from the regulus, which he found weighed 
39 Þ , together with the former 4 g7s of 

= reguline 


N * 
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other 
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. flowers, and 2 grr he judged might 
Nill remain with the ſcoriæ. To ſeparate the 


parts in theſe ſcore, he put them into 
the nitrous acid, which ſoon diffolved the 
ferruginous parts, leaving the ſulphur un- 
touched. He poured this ſolution by incli- 


nation into another veſſel, and with the 


powder of galls, precipitated thoſe ferrugi- 


nous parts, leaving the ſalt and ſulphur by 


themſelves; whereby he computes that a 


moſt Kermes. In the courſe of thoſe experi- 


dram of Kermes may contain about 17 grains 
of reguline parts, 14 of ſaline, and 41 grains 
of common ſulphur. why 

By the many experiments M. Geeffroy 
made with Kermes, he hit upon a facile me- 
thod of making it by fuſion, as fine and well 
colored as what he had made by ebullition. 
He made tryal with ſeveral fixed ſalts, and 
in different proportions, before he cou'd ex- 
actly hit upon that, which wou'd yield the 


ments he obſer ved, that the purer his fixed 


ſalt was, 1. e. the freer from any other falt 


mixed with it, the ſooner the matter wou'd 
flux, and the more Kermes he had; the pro- 


cefs that ſucceeded beſt with him was, two 


parts of antimony and one of a fixed falt ; 


tor when he employed equal parts of both, 


he found 18 or 19 grs of regulus, and if he 
had employed 3 to 2, i. e. an ounce and a 
half of the alkali to one of the antimony, 

| his 
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his regu/us wou'd weigh 49 grs beſides what 
may beloſt; ſo by repeated tryals he ſound 

the beſt proportion to be two of antimon 
to one of the fixed alkaline ſalt. nk 
He therefore takes 1 oz. of antimony in an 
impalpable powder and 4 ez. of fixed nitre, 
well purified and in a dry form; the anti- 
mony being reduced into an impalpable 
powder, mixes the better with the ſalt, and - 
- fluxes the ſooner. He puts this mixture into 
a retort, placed in a reverberatory furnace, 
to prevent his loſing any of it. A flegm 
came over firſt, ſome red vapors after, which 
denote the nitrous acid, Upon taking off the 
dome of the reverberatory, he perceived the 
matter in the retort had acquired a red co- 
lor, and upon gradually encreaſing the fire, 
it became intenſely. red, this being the teſt 
of the matter's being perfectly fluxed. He 
now takes out this matter, and while yet 
hot, has it powdered in an iron mortar, and 
put into a Pari pint of boiling. rain water, 
and keeps it boiling for two hours ; when 
about one half or more of the water 1s eva- 
porated, he filters it boiling hot, obſerving 
to have two Taris pints of boiling water in 
the pan under the filter, to keep the alka- 
line ſalts in the mixture extended, that they 
may be the better able to diſſolve the regu- 
line parts. As the filtered liquor row cold, 
it here, as in the proceſs by ebullition, = 
a 2 ä 
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fall a* fine, red powder, a kermes, The 


coarſe powder left on the filter is boiled for 


two hours more with the ſame liquor, filter- 
ed after, and what is left on the filter is 
boiled a 3d time, with the ſame liquor, the 
_ kermes left after thoſe ſeveral ebullitions is 


careſully dried in a ſhade, and kept in bot- 


tles for uſe. 


Salt of tartar, as being fall from any. 
mixture with any other ſalt, wou'd ſucceed 7 


even better than fixed nitre, which in ſpite 
of the greateſt attention in fixing it, ſtill 


retains ſome nitre undecompoſed. Potaſh 


being nearly the ſame with ſalt of tartar, 
wou'd equally anſwer, but being combined 
with a more or leſs portion of vitriolated 
tartar, it requires to be purified, by diſſolu- 
tion in cold water, filtration and exſiccation. 


Kelp likewiſe, being known to contain ma- 


rine ſalt, requires to be purified after the 
ſame manner. Salt of wormwood purified, 


will have the ſame effect, i. e. produces a 


kermes by fuſion: 
M. Geoffroy has found, that an ounce of 


antimony, treated after his manner, will 


yield from 5 to 6 drs of as fine a kermes as 


1s had by the proceſs, publiſhed by the king's 


authority *. 
Tho M. Geoffroy has experienced, that 
no other proceſs but what is here mentioned 
| will 
See as before page, 269. 
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will afford a ler mer, yet he is of opinion a 
leffer portion of a fix d falt may be ſuffici- 
ent to open the antimony, fo as it may im- 
part its virtues to thoſe ſudorifie ptiſans, 

» which without ſome ſuch preparation, it 

/ wou'd never impart any thing to water. 
The late famous empiric in Paris, whoſe 
ptiſan maintained its credit during his life- 
time, uſed to flux his antimony with ſalt of 
worm-wood, in the proportion of 3 drs of 
the ſalt to an oz of the antimony, "as was 
diſcovered after his death . How egregious 
thereſore has our ignorauce hitherto been in re- 
commending to boil crude antimony in making our 
ſudorific pliſans ! 

M. Geoffroy ſtill purſuing his inquiries, 
and willing to diſcover the exact propor- 
tion of the common ſulphur and reguline 
parts in antimony, after many trials, he 
found, that 2 drams of ſulphur to 8 ars of 
regulus was the exact proportion of both. 
This is evinced by the following proceſs. 
He put 2 drams of ſulphur with 8 ars of 

regulus of antimony into a retort, (to pre- 
vent any loſs in the operation, as was be- 
fore obſerved) placed in a reverberatory fur- 
nace; the operation finiſhed, he found in 
the bottom of the retort a beautiful cake of 
antimony reſuſcitated; it is here evident 
had he not employed the exact proportion 


of ſulphur ſome of his regulus wou'd remain 
uur eu 5 


acquired the knowledge of the exact pro- 
Err between the ſulphur and the regu- 


\ 
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wreſuſcitat ed, and if too much ſulphur had 


been employed, ſome of it wou'd be found 


ſublimated at the neck of the retort; but 


intirely to decide the matter, M. Geoffroy 

made as good ler mes with this reſuſcitated an- 

timony as with the beſt Hungarian imported. 
Theſe Experiments, whereby M. Geoffroy 


ine parts in antimony, enabled him to obtain 
a greater quantity of regulus from antimony 


than any chemiſt before him cou d. Le- 
mer the father could never obtain more 


that 6 oz 1 ar. from 1 t of antimony. Hahl 


cou'd obtain but 7 + o, and at , moſt but 8 
oz per b. But M. Geoffroy had 10 œ per Ib, 
Chemiſts have employed different kinds of 


ſubſtances to obtain this regulus, ſuch as oils, 
animal fat, nitre, tartar, charcoal-powder, &. 


But what ſucceeded beſt with him was black 
ſoap, made with a ſtrong ley of potaſn, andlime, 


and oil, as linſeed, rape, hemp-oil or animal 
fat. His proceſs is this. He calcines his anti- 
mony, to deprive it of as much of its coarſer 


ſulphur as he can, the antimony is now re- 


duced to a calx. He takes 2.0z of this caix 


reduced into powder, and near as much of 


this black ſoap, which he makes into balls, 
thoſe. balls he puts one after another into a 


red hot crucible, placed in a naked fire, he 
then covers the crucible, and raiſes a fire of 
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fuſion about it; when he finds the matter is in 
perfect fuſion, he lets the fire out; upon 
breaking the crucible the regulus in the bot- 
tom weighs 1 02 5 drs but as it is not ſuf- 
ficiently pure, he powders it a new, mixes it 
with half its weight of the ſame calx, fluxes 
both together, he then covers the crucible, 
and ſeparates after the ſcoriæ. 1 o 5 drs of 
Impure | regulus by this proceſs yields 1 C2 3 
ars 62 * grs of pure regulus. 

Vitrum antimonii treated in the ſame man- 
ner, yields a regulus ; but when diaphoretic 
_ antimony is treated in the ſame manner, a 
cruſt is ſoon form'd over the matter, and 
upon removing the crucible into a corner of 
the laboratory, where it lay for 5 hours, 
and breaking this cruſt after, a detonation 
enſued, the matter in the crucible was in- 
ſtantly diſperſed all round. This was ow- 
ing to the nitrous acid in the deaphoretic 
- antimony, which readily quitting the' re- 
 guline parts to join the fixed alakli in the 
toap, forms with it a phoſphorus, which by 
the ſole action of the air, takes fire, as all 
phoſphoruſes are known to do. The calces 


of other bodies are known readily to take 


fire; M. Geoffroy ſaw a ſad inſtance of this, 

a piece of ice ſtaved a boat full of quick 
lime; as ſoon as the water got to the lime, it 
ſet the boat Aa N and this 1 ſeveral other 
boats 


W We before obſerved that the French dram contains 72 gre: 
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boats on fire, which happened to be cloſe to 
each other on the river deine. 4 * 
M. Geoffroy unwilling to leave any thing 
unobſerved, relative to thoſe uſeful antimo- 
nial preparations, has here added his man- 
ner of obtaining a magiſtery of antimony, 
by the means of an acid ſolvent. He can't 
help expreſſing his ſurprize, how this ma- 
giſtery.came to be ſo totally neglected, eſpe- 
cially as M. Lemery the father, in his ela- 
borate treatiſe of antimony, had ſo early as 
1706, from many trials with it, found it ſo 
beneficial, particularly in hoſpitals and among 
the poor, as it comes cheap, is eaſily made, and 
may be well ſubſtituted in the place of its other 
preparations. For when it is properly made 
it is found to purge or vomit at the doſe of 
3 or 4 gr, equally as the termer in the ſame 
doſe, and at one grain, it becomes diapho- 
retic. The children of the poor, were in a 
peculiar manner. often relieved from their 
worm and other fevers, by giving them one 
grain at a time, and as it hath neither ſmell 
nor taſte, they readily take it. However, 
for the greater ſecurity, it may be ground up 
with ſugar-candy, or crabs-eyes to moderate 
its action. M. Geoffroy made trials with all 
the mineral acids ſeparately oil of vitriol, 
whether concentrated or diluted, or the ma- 
rine acid wou'd but corrode 1t, the nitrous 
wou'd diſſolve ſome, and aqua regia, as it is 

2 2 2 uſually 
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uſually made, wou d diſſolve more than ei- 
ther, but wou'd' very ſoon after abandon it, 
inſomuch that upon adding ”/ixivium tartari, 
no more wou'd'precipitate: When therefore 
chemiſts tell us aqua regia will diſſolve an- 
timony and its regulur, they ſnould give the 
compoſition of their aqua regia, and the pro- 
portion between the ſolvent and ſolvend. 
By the many trials M. Geoffroy made, he 
found that aqua regia, capable of diſſolving 
antimony or its regulur, muſt be compoſed 
of four parts of the nitrous and one of the 
marine acid, no other proportion wou'd com- 
pleatly diſſolve it. That made with the ni- 
trous acid and ſal ammoniacwou'd ſoon aban- 
don what it had diſſol ved; he beſides found 
that there muſt be 16 parts of the ſolvent 
to one of the ſolvend, i. e. a dram of regu- 
lus, or a little more of antimony, wou d 
require 16 drams of aqua regia, and even in 
this proportion, it is neceſſary to break the 
antimony or its regulus into ſmall parcels, 
and not to put in a ſecond, till the firſt is 
diſſol ved. This magiſtery upon the affuſion 
of clear water precipitates, is edulcorated 
after by ſeveral ablutions with boiling wa- 
ter, till it becomes inſipid, and i is after dried — 
and oh hg for uſe. 
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The diſcovery of the baſis of ſea falt hab 
. long one of the deſiderata chemica. 
Chemiſts have long known that the baſis of 
ſea ſalt was an alkali ſui generis,as they term 
ed it; they have been able to transfer this 
_ ' baſis to another acid, as in making a Glau- 
ber's ſalt with oil of vitriol, and decrepited 
ſea ſalt; but a chemiſt never thinks he tho- 
roughly knows a ſubſtance, till he can de- 
compoſe it, and after examining each part 
ſeparately, to know it perfectly, he recom- 
Poſes the ſame, by . its component 
parts: it is by this means that nitre, alum, 
vitriol, &c. are ſaid to be ſalts well known; 
becauſe the chemiſt after he has decompoſed 
them, he can compoſe them a new, which 
is called the regenerating of ſalts; but no 
chemiſt hitherto has been able to decompoſe 
ſea ſalt, ſo as to have ſeparate its baſis and 
acid, and beable by uniting them after, to 
recompoſe or regenerate it. It is true, he 
has by an intermedium, ſeparated its acid, 
and transferr'd its baß- either to the vitrio- 
lic or nitrous acid, but cou'd never have this 
ny ſeparate, free from an acid. _ 

M. du Hamel had the good fortune to dif- 
cover this baſis.” From analogy it appeared 
to be the ſame as that of the kelp, borax, 
the natrum of the antients; for by pouring 
the 
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the vitriolic acid on a ſolution of any of 
thoſe alkaline ſalts, a G/auber's ſalt is pro- 
_ duced z with the nitrous acid, a quadran- 
gular nitre, and with the marine acid, a true 
marine ſalt in cubic cryſtals, directly as if the 
baſis of ſca ſalt and its own acid had been 
employed, whence one may naturally infer, 


that the baſis or alkali of the above ſalts, and 


that of ſea ſalt is the ſame; but this was 
not ſufficient, it muſt be produc'd by itſelf; 
M. du Hame/ employed ſeveral methods for 
this purpoſe. da bbe bas 7 37 
It is an axiom in chemiſtry that the moſt 
violent action of fire is not able to expel a 
mineral acid, when it is once intimately 
united to a fixed alkaline ſalt, V. 6. No 
action gf fire can decompoſe nitre, vitriolat- 
ed tartar, G/auber's and marine ſalt, they 
Will not part with the leaſt atom of their 
acid, without the aſſiſtance of ſome addita- 
ment; it is alſo. known that the vitriolic 
acid, employed as an additament, will ex- 
pel any other. acid from its baſts, and take 
the place of the acid ſo expelled, but no 
acid can expel. the vitriolic acid from its 
baſis. This acid however is known to unite 
readily with the phlogi/ton, M. du Hamel 
made uſe of this nedium to ſeparate the vi- 
triolic acid from the baſi of ſea falt. 
He firſt baniſhed the marine acid from its 
baſts, by the help-of the vitriolic acid, as in 

making 
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making a Glauber's falt. And by the affiſt- 
ance of the phlogi/ton, he detached this acid 
from this ſame baſis; for this purpoſe he 
fluxed his Glauber's alt with the powder of 
charcoal; by this proceſs he had a hepar ſul- 
phuris,* the vitriolic acid quits here the bafrs . 
of ſea falt, to join the phlogiſton in the char- 
coal, and forms with it a ſulphur; the alkali, 
the baſis of the ſea ſalt, now abandoned by 
its acid, is ready to unite with the firſt acid 
that preſents ; thus by pouring the acid of 
vinegar upon a ſolution of hepar ſulphuris in 
water, the ſulphur precipitates to the bot- 
tom of the veſſel, the acid of vinegar, being 
here naked, ſeizes the alkali, the baſts of 
ſea ſalt, before joined to the ſulphur. All 
that now remained was to expel this acid of 
vinegar, to have the baſis of ſea ſalt ſepa- 
rate, in its own genuine faline form. He 
put this ſolution into a glaſs retort, and af- 
ter the acid of vinegar and its oil, ever in- 
ſeparable from it, came over, he cut the re- 
tort in two with a wet firing (the retort be- 
ing expoſed to the violence of a naked fire, 
was now ready to melt) and what was in 
the retort, he had powdered while it was 
yet hot; and totally to deprive it of all ve- 
getable oil it might ſtill retain, he calcined 
it in a crucible, placed in a naked fire, by 
which chain of proceſſes, he obtained this 
alkali or baſis of ſea- ſalt; this ſalt turned a 

| tincture 
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tincture of violets green, proof of its being 
an alkali; it precipitated a ſolution of cor- 
roſi ve ſublimate, and diſſolved intirely, and 
2 — efferveſcence in the acid of vinegar; 
it cryſtallizes nearly like G/auber*s ſalt, and 
bliſters on an ignited iron, it diſſolves in- 
| tirely in — but will not deliquiate in 
the air, it becomes rather a kind of farina, 
it is bitter an the tongue, leaving the im- 
preſſion of a lixivial ſalt behind; when he 
poured the oil of vitriol on it, he had a 
al Glauberi, and not a vitriolated tartar, as 
he wou'd have, was this ſalt a vegetable 
alkali, with the ſame ſalt and the nitrous 
acid a ſalt-petre, which was not in firie, 
as it is known to be, when the nitrous acid 
is poured on a ſolution of ſea ſalt; laſtly 
when he poured the marine acid on this ſalt, 
he had a genuine ſea ſalt regenerated, in 
fair cubic cryſtals, all which do evidently 
prove, that this is the genuine baſis, or al- 
kali of fea falt. 
M. du Hamel obtained the ſame alkali by 
another proceſs ; he firſt baniſhed the marine 
acid, by the help of the nitrous acid; the ſalt 
here produced is a quadrangular nitre; he 
fluxed this nitre with the powder of char- 
coal, in order to ſeparate the nitrous acid 
from this baſis or alkali of ſea falt ; when 
the detonation is over, and the matter is in 
2 1 * he diſſolves it in diſtilled 


rain 


* 
/ 
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rain water, filters, evaporates, &c. and ſo 
obtains the baſis'or alkali of ſea; ſalt, united 
before to the nitrous acid in the above qua- 
drangular eryſt als. 
M. du Hamel compared this ſalt with the 
natrum of Egypt, having firſt depri ved it of 
the marine ſalt it never is without; by 
every trial, he made, they ſeemed to be the 
ſame ; he further conjectures that kelp is 
the baſis of ſea ſalt, deprived of all, or the 
greateſt part of its acid, and is the ſame that 
is obtained from plants and animal ſubſtan- 
ces after their incineration. . 
Becher muſt undoubtedly have employed 

the vitriolic and nitrous acids to diſcover 
the baſis of ſea ſalt; but he expreſſes him- 
ſelf ſo enigmatically, that it is hardly poſ- 
fible to gueſs what he would be at; all he 
ſays is, Nativum alkali nuſquam datur, niſi 
in ſale communi, nempe materia illa, que huic 

Corpus prebet. Meſſrs. Lemery and Bourdelin 
in du Hamel's latin hiſtory of the Royal 
Academy, were well apprized of the ſame 
thing. Demonſtratur ſi Sal Commune miſcetur 
cum bono ſpiritu vitrioli aut nitri, utrinque pro- 
dit ſpiritus ſatis ; reſiduum in retorta eft ſal 
novum, ex acide vitrioli aut nitri ex hoc corpore 
fixo conflatum ; unde ſi acidum illud vitrioli 
aut nitri, ab hoc corpore iterum avellatur, re- 
manet alkalinum ſalinum corpus : but none of 
them have directed how to ſeparate thoſe 
r Aaa acids 
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aeids they had ſubſtituted in the ads of 

the marine acid, this was reſerved: for. the 
reſearches of M. au Hamel, which after a 
moſt tedious chain of ER he at laſt 
. | 
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M. Geoffroys view in this proveſs is to 

ſeparate the eſſential oil in — ſpirit of 
wine, by the means of the vitriolic acid; 
he confeſſes ſeveral chemiſts before him had 
attempted the ſame thin Re thoſe are 
Paracelſus, V anhelmont, Geh al.” Cordus, 
Fr. Hoffman, Stahl, Pott, Metin da Hanel, 
2 and Hellot. 

M. Port in his treatiſe ts paidd Vitriol Vi. 
| noſo, which properly i is a comment on Hof- 

man's manner of making his Liquor awodinus 
miteratis, direQs to take 1 part of oil of vi- 
triol, fo concentrated as to burn a ſtraw put 
into it, and 4 parts of highly rectified ſpi- 
rits of wine, he adviſes to pour by degrees 
the oil of vitriol on the ſpirit: of wine, this 
mixture becomes conſiderably warm, and 
exhales ſome agreeable vapors, which M. 
Pott pretends are hurtful to the lungs, he 
lea ves this mixture for ſome days in digeſti- 
on, he then adapts a receiver, and cloſely 
hrting the junctures, he diſtills it in MB. 
the ſpirit that comes over is of an agreeable 
fell and OG uns mo be about half of 
80 what 
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what cou'd riſe with ſuch a heat; this is 
followed by a ad of a ſtronger ſmell and 
more fulphurious, the 3d is ſtill more ſo; 
by continuing the ſame degree of fire, the 
matter begins to boil, a moſt ſuffocating 
ſulphurious fegm comes now over, together 
with a clear oil floating on it; this oil muſt 
be ſeparated as ſpeedily as can be, otherwiſe 
the flegm would intirely diffolve it; the 
operator thou'd here watch to fuppreſs the 
bath-heat the inſtant the matter begins to 
ſwell, otherwiſe it wou'd paſs over into the 
receiver, fo one's labor is loſt. PACE 
M. Geoffrey by his method obtains more 
of this eſſential oil, and employs leſs of the 
oil of vitriol than any chemiſt before him; 
to have the oil of vitriol as concentrated 
as it can be, he diſtilled 10 # of the com- 
mon black oil of vitriol in a retort ; the 
flegm came over firſt, a weak acid liquor 
next, but the 3d, 4th, and 5th became more 
and more acid, ſo that the 6th was as acid 
as good oil of vitriol ; what remained in the 
retort became perfectly limpid, and as con- 


centrated as it cou'd be, it wou'd burn a 


ſtraw dipped into it. M. Geoffroy takes here 
notice, that this black oil of vitriol will 
never become ſo limpid, by employing an 
open veſſel, a cucurbit, as by making uſe 
of a retort, which prevents any matter float- 
ing in the air mixing with it, and thoſe in 

R A the 
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the oil are conſumed during the diſtillation; 
this concentrated acid weighed 2 1 0z; 
the weight of common water to it was as 
641 to 1171. 2 1 TE TED 
Whenever M. Geoffroy prepared Hdoffmar's 
liguor - anodinus mineralis, he put 4 parts of 
the ſpirits of wine to one of this concen- 
trated acid, but his view here being to ſe- 
parate the eſſential oil of the ſpirit, he put 
but 2 | of an old, oily ſpirit of wine, which 
he had by him for 8 years, to 1 # of this 
concentrated acid, he put the mixture into 
a retort, placed in a cloſe reverberatory fur- 
nace, and by the heat of a lamp that had 
but one match in it, kept up day and night 
for a month, he obtained 1 7+ oz. of an 
aromatic, lightly ſulphurious ſpirit, and by 
continuing the diſtillation with 2, and after 
with 3 and 4 matches, till the matter in the 
retort began to. ſwell, he found, when the 
veſſels were cold, in the receiver 3 0z 2 drs 
of a very clear oil, of an amber color, and 
agreeable, aromatic ſmell, tho a little ſul- 
phurious ; the light acid flegm that came 
over with it, weighed 2 oz 7 ars, and the 
black maſs in the retort 1# 20z 3 dre; 
ſo there was no loſs, tho' the operation con- 
tinued ſo long. owing no doubt to the cloſe- 
neſs of the junctures. 4 
M. Geoffroy obſerving that the matter 
ſwelled conſiderably, and apprehending it 
ER - _ wou'd 


, 


Y% 
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wou' d burſt his veſſels, which were of En- 
gliſh cryſtal, and carefully fitted for nice 
operations of this kind, determined to re- 
at the operation after another manner; 
* therefore, contrary to the method of other 
chemiſts, pours the ſpirit on the mineral 
acid, which being ſo much lighter, will al- 
ways float on it; he for this purpoſe got a 
glaſs-tundiſn made with a long, narrow fun- 
nel, ſo as to reach the ſurface of the acid; 
every drop of the ſpirit as it fell on the acid, 
made as great a hiſſing noiſe as a red hot 
iron wou'd, on dipping it into cold-water: 
by this management very few vapors riſe, 
and theſe ceaſe intirely the inſtant the ſur- 
face of the acid is covered with the ſpirit ; 
he further adviſes not to ſhake the retort, 
but to ſuffer both to remain, till the next 
day, and not to 8 but 1 # of the ſpirit 
at firſt and the 2d the next day. Experience 
taught him the neceſſity of taking all theſe 
precautions, for 24 hours after mixing the 
marine acid with ſpirits of wine, all his yeſ- 
ſels burſt with exploſion ; about the 11th 
day, the acid from limpid began to go thro' 
different ſhades of yellow to that of cinnamon, 
and being incorporated with the ſpirit, then 
exhaled the odor of ſack; he now ſhook” 
the retort, the mixture became ſcarce warm, 


no vapors aroſe ; he placed the retort in the 
| ſand 
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ſand of a lamp- furnace, luted the junctures 
very exactly, and leaving the whole in a 
cold digeſtion for 15 days more, he then 
lights a match of 24 fine cotton threads; at 
the end of 48 hours 4 2 only of lightly 
aromatic ſpirit came over, he returned this 
back, he here left the matter for ſome few 
days more in digeſtion, and lighting after, 
ſometimes one,.and ſometimes two matches, 
as the odor diffuſed in his laboratory hap- 
pened to be more or leſs, on the 6th day 
of the operation, he found in the receiver 
25 0z of a hmpid, ſweet liquor, of an aro- 
matic ſmell, but no way ſulphurious, upon 
re- luting the veſſels, and continuing the ope- 
ration with 2 and 3 matches, an aqueous 
liquor, but no way ſulphurious, came over, 
this was followed by another, together with 
a little eſſential oil, of a light green color; 
upon changing the receiver, and increaſing 
the number of the matches to 4, a good deal 
of a lightly acid fegm came over, of a pe- 
netrating ſulphurious ſmell, and yet very little 
oil was obtained, tho' the operation had been 
continued for 13 days and nights ; however, 
as M. Geoffroy by theſe trials found, that by 
employing a lamp-heat, the matter in the 
_ retort became more tractable, and having 
by the preceding proceſſes procured as much 
of this oil as he had occaſion for, all his 
view now was, to diſcover how much ſpirits 
a pound 


— 
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a pound of the concentrated acid was able 
of decompoſing, accordingly by continuing 
the ſame proceſs, and adding after each 
tion a pound of the ſpirit of wine, he 
found that 1 # of this acid was able to de- 
compoſe 20 b and more of the ſpirits; for 
as the remaining matter in the retort was 
ſtill acid, it might aromatiſe ſome pounds 
more of ſpirit, but as this wou'd require 
long digeſtions, beſides, as theſe operations 
had been continued above a year, M. Geoffroy 
diſtilled the reſiduum, till the matter acquir- 
ed the conſiſtence of a ſirup, and exhaled 
an odor not unlike that of elixir proprietatis, 
but rather more acid: this ſirupy ſubſtance 
weighed 1 i. 7 o 7 dre; this increaſe in the 
weight muſt be owing to the flegm, ſaline - 
and terrene parts of the ſpirit ; whoever 
wants to . procure this eſſential oil, ſhou'd 
employ M. Geoffroy's method, i. e. pour the 
ſpirit on the acid; by this means the liquors 
mix quietly, few or no vapors exhale; they 
ſhou'd alſo procure the oldeſt and moſt oily 
ſpirits to be had; 3 t of ſuch a ſpirit and 
I * of the concentrated acid of vitriol will 
yield the greateſt quantity of this oil. 

M. Geoffroy tried ſeveral ways to rectify 
this oil, i. e. to deprive it of its acid; by 
ſeveral lotions with water, he found the acid 
was abſorbed, but then his oil was conſidera- 
bly diminiſhed; he then dipped ſeveral cotton 


wicks 


/ | 
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wicks in lixivium tartari, from a hint given 
by Stahl , and ſuſpended them in the bot- 


nner oil was in for 12 hours, they in that 


time became hard and cruſted over with a 
ſaline matter; but the method that ſuc- 
ceeded beſt was diſtilling it with lime-water, 
in the proportion of 5 0z of the water to 
every ar of the oil; the lime-water abſorbs 
the vitriolic acid, and with ät forms a true 
ſelenites. 
There is ſtill a more expeditious contin 
of reQifying this oil; pour a few drops of 
the moſt concentrated oil of vitriol on this 
oil, the concentrated acid greedily attracts 
the weaker acid, the oil is ſeen to aſcend to 
the ſurface of the mixture, and is found 
floating on the top of it. 

By all theſe experiments it appears, that 
this oil is compoſed of about 4 parts of the 
pure eſſence of wine and 17 of a weak vitri- 
olic acid; it might therefore be properly e- 
nough called a dulcified oil of vitriol; but to 
obtain the moſt of this dulcified oil, when the 
aromatic ſpirit is come over, is the time to 
raiſe the fire, and continue it for a conſider- 
able time. 

M. Geoffroy by his experiments diſcovered 
that 44 grs of this ſweet oil of vitriol wou'd 
aromatiſe 4 0z of the ſpirit of wine; he 

from thence inferred, that as he had obtain- 
ed near 193t6 of an aromatic ſpirit from 
20 6 of the ſpirit of wine, that 5 c at leaſt 


* Sce before p. 69. of 


j 


from the Ro YAL AcADEMY. 381 
of this oil muſt, in the 19th diſtillations he 
made, be developed and ſeparated from, the 

mixture, to aromatiſe that quantity of ſpi- 
rit, which with 2.4 oz he had ſaved in the 
firſt operation, make 7 4 0z. 1 i of this con- 
centrated acid had decompoſed and ſeparated 
from 20 t of the ſpirits of wine, and as the 
black maſs in the retort was but lightly acid, 
what it wanted of its acid muſt have been 
volatilized, and gone over with the ſeveral 
portions of this aromatic ſpirit. M. Geoffroy 
tell us, that by rectifying this ſpirit with 
dry ſalt of tartar to deprive it of all it's acid, 
and with a lamp-heat drawing off 3 only of 
the quantity of the ſpirit employed, we ſhou'd 
have a ſpirituous liquor, poſſeſſed of all the 
virtues Hoffman aſcribes to his liquor anodinus 
mineralis, 


Of the Baſis of Alum. 1744. 


By the beſt accounts we have of alum and 
vitriol, there are mines, where each are 
found in pure cryſtals that want no further 
preparation: it is likewiſe known that both 
alum, vitriol and common brimſtone are had 
from the ſame pyrites *, the acid in theſe 
three concrete ſalts being the ſame. 3 

he 


* Neuman aſſures us, that nature produces no perfect alum, 
but affords the materials for it in ſundty ores, pyrites, ſtones, ſlates, 
earths, waters, bitzmens, as pit- coal, the moſt curious alum-ore, 
he knew was in Sweden, where ſulphur, vitriol and alum are ob- 
tained from one mineral, which appears to be a kind of pyrites.; 

Ves. IV. B b b the 
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The baſis of alum is a fine earth, which 
by no action of fire will vitrify, but will re- 
main united even with the glaſs it is mixed 
with ; and whenever this happens, ſuch bot- 
tles as are made of this glaſs will neceſſarily 
render the wine foul *. The acid in alum has 
been hitherto ſuppoſed to be ſo intimately 
united to its baſis, as not to be ſeparated 
from it without the utmoſt action of fire, 
yet M. Geoffroy has diſcovered that this acid 
will quit its bars, to join a metallic-earth 
or baſis ; and herein is an exception to his 

> __ brother's table of affinites, where it is ſaid 
that the vitriolic acid will quit a metallic 
baſis to join an abſorbent earth . 

M. Geoffroy's views in his experiments 
with a/um was to diſcover the nature of this 
abſorbent earth ; he found. that horſe-nail- 

"= points did precipitate the baſts or earth of 
. alum equally as pure as ſalt of tartar wou'd; 
1 for by pouring oil of vitriol on this earth, 
there is formed an alum in filamentory cryſ- 


13 . the ſulphur is firſt extracted by diſtillation, the reſduum being 
RS ſtrongly calcined, . boiled in water, the liquor duly evaporated, - 
| and fet to ſhoot, the vitriol cryſtallizes, the uncryſtallized liquor 
treated with urine and a ley drawn from aſhes, yields alum, the 
uſe of urine or alkaline ſalt is partly to clarify the ſolution and 
precipitate ſuch metallic parts as it may contain, and partly to 
give a body to the alum, and promote the cryſtallization ; with- 
out this, the liquor would not ſhoot, but would remain a fluid 
maſs, or if further evaporated, wou'd yield only an unctuous 
maſs. Neum. Chem. p. 185. | | 


* See P. 299. ＋ See p. 52. | 
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_ tals, not unlike thoſe M. — found 

in the alum mines in the iſland Milos. _ 

In proportion as the acid in the ſolution 
of alum ſeizes this metallic earth, it lets go 
and depoſits as much of its abſorbent earth, 
which to have pure, and unmixed with any 
of the metallic earth, it ſhou'd be ſeparated 
while this metallic earth is yet ſuſpended; 
and purified after by ſeveral lotions, other- 
wiſe when the acid in the ſolution of alum 
has diſſolved a ſufficient quantity of this 
martial earth, to compoſe either a vitriol, 
or a mi alum, the ſuperabundant 
martial earth remaining, precipitates and 
mixes with the abſorbent earth of the alum, 
and renders it impure. 

When M. Gehffroy by the above experi- 
ment found, that what was precipitated by 
the means of this martial earth, was the 
true baſts of alum (as was evident by his 
regenerating alum by pouring the oil of vi- 
trio] on this earth); he then began to conſi- 
der, that the earth in alum muſt be very 
different from common earths, and that x, 
probably it is the calcined earth of vegetable ry 
or animal ſubſtances ; what ſeems to con- 
firm this is, that M. Geoffrey has made alum, 
with ſeveral calcined vegetable and animal 
ſubſtances and oil of vitriol, ſuch as harts- 
horns, mutton bones, &c. and with the aſhes 
of his furnace thoroughly calcined and waſn- 
es BUb - ed 
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ed after, to deprive them of all their fixed 
ſalts; all theſe different abſorbent earths 
left in digeſtion with oil of vitriol, yielded 
as fine alum as any imported; from whence 
it is natural to conclude, that the baſis of 
alum is either a vegetable or an animal 
earth, that had been calcined by ſome ſub- 
terraneous fires ; nor is it difficult to con- 
ceive how this may happen. The earth 
abounds every where with this univer/al acid, 
and meeting with thoſe calcined vegetable 
or animal ſubſtances in the bowels of the 
earth, forms with one or other this concrete 
ſalt we call alum; the alum found in the 
plains of Soffatara near Puteoli in Itah, is 
certainly produced by ſuch calcined vege- 
table or animal ſubflancs, united to the 
univerſal acid the earth of thoſe plains is 
ſo hot, that one cou'd not hold his hand 
long on it “. | 


The folution and cryſtallization of concrete Salts, 
. how performed, 1744. 


By a conerete ſalt we here underſtand any 
ſalt compoſed of any acid, whether mineral 


* How the vegetables of thoſe plains, as alſo the ſeveral kinds 
of worms that are known to live in the earth and probably mil- 
lions of other inſects, at preſent, and perhaps will ever remain 
unknown to us, are calcined by ſuch ſubterraneous fires, is ea- 
fily underſtood, and how thoſe calcined ſubſtances become a 

matrix for this univerſal acid, ſo as to produce alum, has been 
2 9 before in the note on foſſil ſal- ammoniac, which ſee, 
p. 148. | 


Or 
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or vegetable, and alkali fixed or volatile, an 
abſorbent earth, metallic ſubſtance or oil. 

All ſalts are more or leſs ſoluble in wa- 
ter, and as they always aſſume ſome regu- 
lar figure in their natural or cryſtalline form, 
ſo they are eaſily diſtinguiſhable by this con- 
ſtant regular figure of their cryſtals. 
Chemiſts have long diſputed how falts 
are diſſolved, and kept ſuſpended in water; 
the general opinion is, that the particles of 
ſalt are fo ſmall in themſelves, and ſo eaſily 
ſeparable, as to become of equal ſpecific 
gravity with the particles of water they are 
divided between, they muſt therefore remain 
ſuſpended in the water, and obey every 
motion of the element they are mixed with ; 
for if they were lighter than the water, they 
wou'd float on the top of it; or if they 
were heavier, they wou'd preponderate and 
fall to the bottom. 

Stahl and others attribute the ſolution 
and ſuſpenſion of ſalts in water to their 
union with, and adheſion to the particles of 
water ; the minuteneſs of the molecules of wa- 
ter and their natural inteſtine motion they 
conſider as concurring cauſes only. 

Be this as it may, every body knows, 
that to cryſtallize falts is to deprive them 
of a part of the ſolvent that kept their little 
ſolid maſſes aſunder; when therefore this 
folvent is evaporated to a certain point, ?. e. 

when 


_ — — 
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when the remaining liquor is no longer able 
to keep thoſe little ſolid particles aſunder, 


they then adhere to each other, for ming 


thereby larger and larger maſſes, as the wa- 


ter exhales, till the whole is cryſtallized. 


Chemiſts have employed 3 ſeveral methods 


to evaporate this water; the firſt is by an 
inſenſible evaporation, by reaſon it is made 


in the open air, or by the heat of the ſun 


in ſummer; the ſecond is by a ſlow evapo- 
ration over a gentle fire, whoſe degree of 


heat exceeds that of the ſun in ſummer, and 
gradually increaſes, till one can no longer 
bear his finger in the evaporating liquor; 


the third is by a rapid evaporation, whoſe 


degree of heat begins, where that of the 
ſlow evaporation left off, and gradually in- 


creaſes to that of ebullition. 


By each of thoſe methods ſalts are known 


to coaleſce, and form ſuch cryſtals as are 


peculiar to the ſeveral kinds of ſalts ſet to 
cryſtallize. Deſcartes will have this cryſ- 


tallization of ſalts to be owing to impulſion: 


Newton inſiſts that the cryſtallization of all 
falts, as well as the coheſion of all parts of 
matter are owing to that mutual attraction, 
obſervable to be inherent in matter, and 


- which is always proportionable to the ſoli- 
dity of its integral parts. 


Becher and Stahl attribute it to the figure 
1 | of 


* , * 
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of the ſurfaces of the integral particles of 
Ing: tuits.” nat” wy 7 f | 
All falts retain more or leſs of their ſol- 
vent, water, in their cryſtallization ; the leſs 
water they retain in their cryſtallization, the 
more they will require to diſſolve and keep 
them ſuſpended in the water, and the ſoon- 
er upon evaporation will they cryſtallize, 
for inſtance, 2 ounces of water will diſſolve 
but 6 drs and a ſcruple of marine ſalt, 1 02 
1 ar of green vitriol, 2 ſcruples and a half of 
nitre, 5 drs 2 ſcruples of ſal-ammoniac, 2 ar- 
1 ſcruple of alum and 1 ar half a ſcruple 
of Borax . When any two or more 
of thoſe ſalts happen to be diſſolved in the 
ſame water, the ſalt that requires more wa- 
ter to diſſolve it will cryſtallize firſt, and 
upon removing thoſe firſt cryſtals, and rei- 
terating the evaporation, the other ſalts are 
in like manner had ſeparate ; thus, if alum 
and common ſalt happen to be difſolyed to- 
_ gether, the alum, as it requires a greater 
quantity of water to diffolye it, ſo it be- 
comes the ſooneſt ſenſible of the avolation 
of the aqueous particles, 3. e. cryſtallizes firſt, 
and may therefore be had ſeparate. When 


the cryſtals of alum are removed, and the 


remaining liquor is ſet to evaporate, the 
common ſalt in its turn, eradually deprived 
of its ſolvent, cryſtallizes, and may be had 
ſeparate, as the alum was. 
* See Grew's Exper. on the ſolution of ſalts, &c. 
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It is further to be obſerved, that all ſalts 
begin to coaleſce firſt at the ſurface of their 
. fobveat ; becauſe the firſt particles of the /0/- 
vent that exhale, are thoſe at the ſurface ; 
the ſalts abandoned there by their /o/vert, ! 
attract each other, cryſtallize firſt. 
All ſalts do not equally yield the ſame 
regular cryſtals by each of the foregoing me- 
thods of evaporation : when the evaporation 
is inſenſible, performed by the heat of the 
ſun only, the cryſtals are then both large 
and beautiful ; by reaſon nothing oppoſes 
their natural attraction, or union ; when 
the evaporation is over a ſlow fire, the cryſ- 
tals are yet regular, tho' not ſo large as in the 
inſenſible evaporation, becauſe the fire has a 
little interrupted their union; but when the 
evaporation is performed by an heat of ebul- 
lit ion, by a continued, rapid evaporation over 
the fire, the ſaline parts are by this great heat 
tumultuouſly agitated, and obliged to run 
into all directions; and being prepoſterouſly 
mixed, they neceſſarily muſt form leſs beauti- 
ful cryſtals; a precipitate refrigiration of the 
ſame ſalts will have equally the ſame effect, 
2. e. produce leſs regular cryſtals; for when a 
ſolution of any ſalt, ſufficiently warm, is 
ſuddenly cooled, by putting the veſſel con- 
taining it into cold water, the diſſolved ſalt 
ſuſpended in the liquor, is by its ſudden con- 
denſation forced out with a kind of 1 
| an 
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and precipitated to the bottom in the form 
of a powder. The beſt method therefore of 
evaporation is that over a ſlow fire, never 
ſuffering the evaporating liquor to riſe to 
the heat of ebullition ; the beſt place for 
refrigeration 1s that, where the temperature 
of the air is nearly like that of cellars in 
the months of June and July, i. e. which is 
neither too warm, nor too cold ; the falts 
will then gradually coaleſce, and cryſtallize 
regularly. 
It has appeared very ſurprizing to ſome 
to find, that all concrete ſalts, let them be 
ever ſo often diſſolved in water, and cryſtal- 
lized after, conſtantly aſſume the ſame fi- 
gure in their cryſtals ; thus for example, the 
cryſtals of common ſalt are quadrilateral py- 
ramids, with ſquare baſes; ſugar exhibits 
the ſame pyramids with oblong and rectan- 
gular baſes; in alum they riſe with 6 fides, 
ſupported with hexagonal bet; the cryſtals 
of vitriol for the moſt part reſemble fic/es, 
variouſly intermixed with polygons inter- 
poſed, or lying between them; ſal-ammo- 


niac elegantly reſembles the branches of a 


tree ; ſalt of harts-horns reſembles fo many 
arrows placed in a quiver ; /a/ Glauberi par- 
takes * the figure of the ſalt it is compoſed 
of, its cryſtals are quadrilateral, terminated 
by baſes of the ſame figure ; the cryſtals of 
nitre are in priſmatic columns, not unlike 

Vor. IV. Co c bundles 


1 
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bundles of ſticks bound together ; ſome 
rhomboidal and pentagonal cryſtals. are often 
found between them, which ſeemed to a 
E | proach pretty near to common ſalt; but ſalt 
pd tin exceeds all others for beauty; here 
ſmall lines, like needles are obſerved to run 
out in every direction from a center, ſo as 
to form a ſtar, like what is ſeen in regulus 
martis, | 
M. Rouelle diſtinguiſhes all concrete ſalts 
into 6 claſſes; this diſtinction is taken either 
from the figure of their cryſtals, the man- 
ner theſe are grouped together, or coaleſce 
and increaſe in bulk, during their cryſtal- 
lization. 
Each claſs is divided into genus's, and 
each genus is divided into its ſpecies ; the 
generic character of each ſalt is derived from 
the acid in its compoſition, and its ſpecific 
character from its baſe. For example, all 
ſalts compoſed with the vitriolic acid, form 
a genus of ſalts, and the ſpecifick character 
of theſe ſalts is derived from the different 
baſes this acid is received into. Thus the 
vitriolic acid, joined toan alkali, fixed or vo- 
| latile, to an abſorbent earth, or to a metallic 
| ſubſtance, forms ſo many different ſpecies of 
=. - jalts - E 
| I. Claſs. The cryſtals of this claſs are of 
a foliaceous form, ſeparate from each other; 
they alſo cryſtallize the ſooneſt at the ſur- 


face 
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face of their ſolvent in every kind of evapo- 
ration; tho' they yield the largeſt and moſt 

beautiful cryſtals by an inſenſible evapo- 

ration. 
Te alts of this claſs of all others; retain 
the leaſt of their /olvent in their cryſtalliza- 
tion; and for that reaſon require more water 
to diſſolve them. 

Theſe are, 1?. A ſelenites formed with the 
vitriolic acid and an abſorbent earth, ſuch as 
is extracted from ſeveral earths, among others 
from Fuller's earth, and many vegetable ſub- 
ſtances. 29. A gypſeous ſalt, extracted from 
the caput mort. of aqua fortis when made 
with vitriol, laſtly Homberg's ſedative ſalt. 

II. Claſs. The ſalts of this claſs are either 
cubes, orquadrilateral and hexagonal ; 
they cryſtallize ſeparate at the bottom of the 
pan, by an inſenſible evaporation, by a mode- 
rate evaporation they cryſtallize at the ſurface 
of their ſo/vert,and thecryſtals are large and re- 
gular; but by a rapid evaporation, they firſt 
form a pellicle, and by a ſudden refrigeration 
yield few cryſtals, and thoſe irregular. The 
ſalts of this claſs retain more of their ſolvent in 
their cryſtallization than thoſe of the firſt 
claſs, and for that reaſon require leſs water 
to diſſolve them. 

The vitriolic acid in this claſs forms a vi- 
triolated tartar, the nitrous is united to mer- 
cury and lead, the marine forms common 

Gee ſalt 
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ſalt and regenerated common ſalt; and the 
vegetable acid forms tart ae. 

II. Claſs. The ſalts of this claſs form 
cryſtals, whoſe figures reſemble tetraedrons, 
pyramids, parallelepipeds, rhomboids, paral- 
lelepipedo-rhomboids, whoſe angles are vari- 
ouſly truncated. They cryſtallize ſeparate, 
few of them unite at their baſe, but they 
change their figure on their union, or ac- 
cording to ſome circumſtances in their eva- 
: poration and refrigeration. By the inſenſible 


evaporation almoſt all the ſalts of this claſs 


form large and regular cryſtals at the bottom 
of their ſofvent ; by the moderate and rapid 
evaporation and ſudden refrigeration, their 
cryſtals are likewiſe formed at the bottom of 


their ſo/vent, but in a confuſed manner and 


irregular; they retain a good deal of their ſo/- 
vent in their cryſtallization, and on that ac- 


count they require a ſtronger evaporation to 


cryſtallize them. The vitriolie acid is here 
united to iron, copper, alum, borax, white 
vitriol and zink, the nitrous is found in the 
quadrangular nitre, and united to ſilver and 


biſmuth, and the vegetable acid is contained 


in ſugar, Seigrette's ſalt, emetic tartar and 
verdigriſe. 


IV. Claſs. The cryſtals of this claſs are 


flattened parallelepipedons, whoſe extremities 


are terminated by two ſurfaces in oppoſite 


directions, ſo as to form acute angles, with 
large 


. 


large parallelepiped faces. There are many 


of them grouped together, forming as their 


baſes approach each other a kind of tuft. 

By the ſenſible evaporation, they form 
the largeſt and moſt regular cryſtals, by the 
moderate and rapid evaporation they form a 
pellicle, and by a ſudden refrigeration very 
ſmall cryſtals; as theſe ſalts retain a good 
deal of water in their cryſtallization, ſo they 
require very little water to diſſolve them. 

This claſs contains the vegetable acid 
only, all the ſalts of this claſs being compoſed 
of it and a fixed and volatile alkali, an ab- 
ſorbent earth, and a metallic ſubſtance, lead. 

V. Claſs. The cryſtals of this claſs are in 
oblong needles, priſms, or columns of dit- 
terent ſurfaces. They cryſtallize at the bot- 
tom of their ſo/vert, grouped together in the 
form of tufts, or ſome other regular an, 

By the inſenſible evaporation they for the 
moſt part cryſtallize badly, by a moderate 
and rapid evaporation, a pellicle firſt ap- 

ars, and by a flow refrigeration, if the 
evaporation was moderate, regular, well- 
formed cryſtals appear, floating in the ſol- 
vent, which ſoon precipitate, but if the eva- 
poration was rapid, the cryſtals appear con- 
fuſed and irregular. , 

The ſalts of this claſs, with the vitriolic a- 
cid, are a vitriolic ammoniacal ſalt, a G/auber”s 
ſalt, and a volatile vitriolic ſalt, compoſed with 
| the 
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the volatile vitriolic acid and a fixed alkali; the 
nitrous acid forms a true nitre, a nitro-ammo- 


niacal ſalt, the marine acid forms common ſalt, 
ſal- ammoniac, corroſive ſublimate, and horn- 
lead, and the vegetable acid, is here united 
to chalk and the volatile Galt of amber. 
VI. Claſs. The cryſtals of this claſs are in 
very ſmall needles or of ſome other indeter- 
minable figure; they will not eryſtallize by 
the inſenſible evaporation, and but very few 
of them by a moderate evaporation, they 
therefore require a ſtrong evaporation, ſo as 
to be reduced to a thick conſiftenee, and af- 
ter refrigeration, they cryſtallize but badly. 
Toobtain regular cryſtals, ſpirit of wine muſt 
be employed. Thoſe ſalts require very little 
water to diſſolve — moſt of them deliqui- 
ate in the open air. 

The marine acid is here joined to an ab- 
ſorbent earth, iron and copper, the nitrous 
is likewiſe joined to the ſame ſubſtances; 
the vegetable to a fixed al kali, all this is fully 
explained in the annexed table. 


q. Concrete alli rauged according 2 their manner 


©. 


of cryſtallization *, 


I. Claſs. The ſalts of this claſs lg 


ſeparate, in very thin flat cryſtals, and that 
by the leaſt degree of heat. Of all concrete 
ſalts theſe e moſt water to diſſolve 
them. II. Clays. 


* See plate XII. 
* 
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II. Claſs. The ſalts of this claſs are in 


cubes, or in pyramids of ſeveral faces. Theſe | 
ſalts cryſtallize ſeparate, but change their fi- 


gures by their union. They will cryſtallize both 
at the ſurface and bottom of their /o/vert. 


III. Clajs. The figure of the ſalts of this 


claſs are tetraẽdrons, pyramids, parallelepi- 
pedons,rhomboids, and parallelepipedo-rhom- 
boids. By an inſenſible evaporation, they 
yield fair and large cryſtals at the bottom of 
their ſo/vert ; but vary conſiderably, accord- 
ing to the circumſtances attending their 
cryſtallization. 

TV. Claſs. The figure of the ſalts of this 
claſs are flat parallelepipedons, their extre- 
mities being terminated by two ſurfaces in- 
clined to one another. By an inſenſible eva- 
poration they form large and fair cryſtals; 
but very ſmall ones by a ſudden refrigera- 


tion; ſeveral of theſe cryſtals unite toge- 


ther, in the form of tufts; however all the 
ſalts of this claſs are perfectly alike. 

V. Claſs. The ſalts of this are in long 
needles, columns or priſms, and upon refti-, 
geration, form at the bottom of their ſolvent 


fair and regular cryſtals. Many of them 


unite in the form of tufts, or of ſome other 
regular figure; but moſt of them cryſtallize 
badly by the inſenſible evaporation.” | 

VI. Claſs. The ſalts of this claſs are in very 
ſmall needles or otherwiſe badly figured ; nor 


will 
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| will they cryſtallize by the inſenſible e vaporã- 
tion; but require a heat of Ebulition; beſides, 
N to obtain any regular cryſtals, one muſt employ 
1 > ark of wine, which having a greater af- 
——» nity with the aqueous fluid than theſe 
= - ſalts haye, ſuffer them to ſeparate freely 
from the men/truum, and ſo form large cry- 
ſtals, ſcarce obtainable by any other means. 
1 5 part of the weight of the liquor, will in 
moſt caſes be ſufficient, and in ſome will be 
rather too much: all the ſalts of this claſs 
readily deliquiate in the open air. 


The vitrum antimonii ceratum, improved. 1745. 


| M. Geoffroy informs us, that the great re- 
putation this preparation acquired, as a ſpe- 

cific in dyſenteries in Scotland, England and 

France, induced him to examine, how ſo 

draſtic a medicine, heretofore adminiſtred 

to the robuſt only, and ſcarce ever but in 
E | the colica Pictorum, became ſo ſafe a medi- 
1 cine. Dr. Young, who firſt publiſhed the 
| manner of preparing it, tells us * it had 
| been long given with ſucceſs in dyſenteries, 
tho its preparation was kept a ſecret for 
many years. He further tells us, that he 
gave it in common and epidemic dyſenteries 
accompanied with, or without a fever, and 
that whether the patient had or had not 
; been blooded and puked, the ſucceſs he 
EN woah found 

dee Med. Eff. Vol. V. p. 162. 
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found was equally the ſame. The largeſt 


doſe he generally gave was 10 or 12 greg, 


but for greater ſafety, he adviſes to begin 
with 6 gr-s, and in weakly conſtitutions, with 
even a leſs, increaſing it according to its 
manner of operating; he obſerved that. it 


operated moſt mildly on an empty ſtomach ; 


to a boy of 10 years, he gave 3 ors gr-, to a 
child of 4, 2 or 3 grs, he adds, it may be 
ſafely given to a woman with child, and to 
a child on the breaſt to half a grain. It is 
found to vomit ſome, to purge others, tho in 
general without griping, or much fatigue; but 


whenever it ſhould act too violently, it ſhou'd 


be given but every other morning, and a pa- 
regoric in the evening, viz. half or a grain of 
the extractum thebaiaci with a little venice trea- 
cle, or electar. e ſcordio. It is prepared thus. 

Melt a dram of bees-wax in an iron lade, 
over a gentle fire, add an ounce of the vi- 
trum 1n powder; keep ſtirring the matter with 


a ſpatula for half an hour, take it off the 


fire, and powder for uſe. 

During this proceſs, M. Geoffroy attentive- 
ly obſerved the manner the wax acted on 
the vitrum, that in proportion as it diſſol ved, 
every particle was cruſted over with the wax. 
He thence inferred, that this is what ren- 


dered this preparation ſo mild in action, as 


eaſily to paſs off the ſtomach, often without 


exciting even a zauſea, and ſo mildly thro' 


the inteſtines, as to become, not only a fafe 
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but alſo a ſalutary medicine in all 'dyſents- 
4 7 7H 1 00 
From theſe obſervations, M. Geoffroy be- 
gan to reflect, that any other ſulphurious 
matter might as effectually cruſt over the 
Spiculæ of this Vitrum, accordingly, after it 
had been powdered and lifted, 55 had it 
1 an impalpable powder on the 
flag, with a ſufficient quantity of the ſpi- 
of wie.. ne Oh 0855 
This certainly is a much better way of 
preparing this medicine, and leſs liable to 
error. M. Geoffroy gave it with great ſuc- 
ceſs in dyſenteries and all immoderate ute- 
rine diſcharges, and that in leſs than half 
the doſe of that prepared with wax. 
He further adds, that it wou'd not purge 
ſome, nor even cauſe a ſickneſs at ſto- 
mach, tho' given to 8 grs. It is there- 
fore no longer neceſſary to prepare this me- 
dicine with wax, as the ſpirit of wine as 
effectually ſheaths its ſpicule, and thereby 
moderates its action, leaving the medicine 
to the full as ſalutary “. F ; 


The chemiſts have long labored to diſcover the compoſi- 
tion of the late famous empiric, Ward's pill and drop, and tho 
they did not exactly hit on it, yet they convinced thoſe of the 
profeſſion, that they were no more than preparations of this 
vitrum, artfully diſguiſed ; and now, that both are made public, 
his pill does not ſeem to differ from this vitrum antimonii ceratum, 
eſpecially as here improved; and as to his drop, it viſibly is no 
other than the antimonial wine, long known in practice to be 
poſſeſſed of all the virtues of that mineral, with this further cir- 
3 f circumſtance 
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euniſtance, that it readily mixes with our fluids, ſo as from 10 
to 50 or 60 drops to become an attenuant, alterative, diapho- 
retic and diuretic, a few drops more purge gently, and given in 
a larger doſe vomit ſtrongly *. 


* 


many rebellious, chronic caſes, yet as they are of the draſtic 
kind, and found primarily to affect the nervous ſyſtem, and in a 
viſible manner, diſplay their power in the ſtomach, they ſhow'd 
not therefore be preſcribed indiſeriminately to every body, and 


never where there is a ſuſpicion of any of the principal wicera's 
being unſound. 


The preparation of Ward's pill and drop, according to the receipt 
publiſhed by John Page, Ei; 1 


Take witrum antimonii, q. v. pound it in an iron-moytar, ſift it 
thro' a fine lawn five, grind it after on the flag into an impalpa- 
ble powder, add an ounce of dragons blood in powder to every 4 
ox of this levigated vitrum, grind them both together, and wlth 
ſack, make into a maſs for pills. The full doſe for either man or 
woman is a grain and a half bruiſed, and given in a ſpoonful of 
ſome ſmall liquor, in the morning on an empty ſtomach. 


The drop is prepared by infuſing half an ounce of the ſame. 


leviagated wvitrum in a quart of the richeſt Malaga or ſack, ſhak- 
ing them well together, then letting them ſtand for 2 or 3 days 
to fettle and clear, and gently pouring it off, to have it quite 
fine. The full doſe is half an ounce, but in many caſes, it wou'd 
be prudent to give 2 or 3 drsonly, Both pill and drop are found 
to operate upwards and downwards, but with much leſs ſtrains 
ings than other emetics. If it ſhould work upwards, the patient 
ſhou'd drink ſage, or baum-tea between each motion ; if it 
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Tho' theſe preparatlons of antimony may, in the hands of a2 
judicious phyſician, be powerful and efficacious medicines in 


ſhou'd raiſe a ſweat, he ſhou'd keep himſelf warm, drink ſome 


ſmall warm liquor of any kind, and avoid milk, greens and fruit | 


the days he takes it. | 
M. Let there be ever ſo great care in decanting this wine, ſome 
imperceptible particles of the vitrum might ſtill remain ſuſpended, 


and go off with the wine, which notwithſtanding the action of 


the wine on them, retain all their verulence. It is not with this as 
with many other tinctures, where the matter left undiſſolved is of 
little conſequence, but every atom of this witrum retains its primi- 


tive virulence, and in appearance inexhauſtibly ; for after 30 re- 


peated infuſions, it is ſcarce ſenſibly diminiſhed in its weight; there- 
fore it will be always prudent to filter this tinQure thro” paper. 
* See Huxham on fevers, Ed. 2. p. 230. 
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